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ANGIOGRAPHY IN SOFT TISSUE 
HEMANGIOMAS 


by 


Osborne Bartley and Ingmar Wickbom 


Angiography is nowadays employed more and more in the examina- 
tion of variously situated tumours. Many tumours especially those rich 
in vessels present a typical vascular appearance, and it is therefore fre- 
quently possible not only to demonstrate the presence of tumour but 
also to predict its true nature. Hemangiomas, being composed of vascular 
channels, should show up well at angiography but in reviewing the litera- 
ture we have been able to find but few papers in which the use of 
angiography in hemangiomas is reported. SHALLOW et coll. performed 
arteriography in two cases; in one of these the examination was unsuc- 
cessful and in the other the film reproduced is hardly convincing. FREUND 
reported a case of a hemangioma of the knee-joint, which appeared 
contrast-filled at arteriography. Borcstr6M published a case of a glomus 
tumour. beautifully shown by arteriography, and Mazza reported an 
arterlographically demonstrated circoid aneurysm; in the other reports 
the contrast medium was injected into the hemangioma itself or into a 
vein distal to it (PomeRANz & Tunick, and Futtron & Sosman). 

The reason why angiography has been employed but seldom in heman- 
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giomas may be that the superficial growths, due to their typical colou 

are easy to recognize without any special diagnostic procedure. Thos 

situated deeply, in or between the striate muscles, on the other hanc 
are fairly uncommon and are often misinterpreted clinically. Accordin : 
to Watson and McCarruy they constitute less than 1 °% of all hemar - 
giomas. SHALLOW et coll. (1944) in reporting 2 cases were able to colle 

335 cases from the literature and BoNVALLET (1950) added 22 further 
cases. SHALLOW et coll. called attention to the fact that a correct clinic: | 
diagnosis was made in only 19 % of the deeply situated angiomas; pai: 
was the predominant symptom and was present in 60 % of the case; . 
WEAVER points out that no other benign growth, except the glomus 
tumour, gives rise to pain so often as the hemangioma. The characte: 
of the pain may vary from dull to sharp; it may radiate and may ofte. 
be provoked by pressure. cold weather etc. On examination a mass can 
be palpated in most of the cases. This was so in all but 8 cases, 7. e. in 
98 °%, in the series of SHALLOW et coll. The mass is as a rule tende:, 
sometimes exceedingly so. Muscular atrophy is a common finding but 
hypertrophy may also occur. 

The conventional roentgen examination usually reveals a soft tissue 
tumour. Phleboliths occur according to SHALLOW et coll. in approximately 
50 °% of cases; PomMERANZ and TUNICK as well as FuLTon and Sosman 
consider multiple phleboliths to be almost pathognomonic if found in 
areas where a venous plexus is not normally present. Skeletal changes 
have been described by several authors. Hemangiomas situated close to 
bone may cause erosion or reaction in the form of sclerosis or thickening. 
JONES reported a case in which periosteal and endosteal thickening of 
the cortex mislead him into the diagnosis Ewing’s sarcoma or an atypical 
osteomyelitis. SrECKEN described changes in adjacent bones mainly in 
the form of wide canals and cyst-like rarefactions; he stated that such 
changes are caused by an increased blood flow and do not necessarily 
mean that the hemangioma itself is invading the bone. Osteoporosis, 
according to JOHNSON, is a common finding; this can probably be ex- 
plained as a result of inactivity. 

During the last five years we have performed angiography in eig)it 
cases of hemangiomas. In some of them the angioma could be demon- 
strated following injection into an artery; in the others the contrast medium 
had to be injected directly into the angioma. Arteriography was as a 
rule performed by means of a percutaneously inserted polythene cathetvr. 
about 10 ml Umbradil 35 °%% or Hypaque 45 % being injected. When 
the contrast medium was injected directly into the hemangioma tie 
same quantity of the same media was used. As angiography has appear :d 
to be of value in at least some of the cases we feel that their publication 
may prove to be of interest. 
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Fig. 1. Case 1. Angiography of mixed angioma in the thigh: a) early arterial phase, b) 
urd about 1 sec later, and c) venous phase. Several small arteries run to the fusiform tumour 
tion which contains a collection of cavernous cavities starting to fill early. d) Tumour mainly 


composed of cavernous structures (<—), but also very rich in capillaries ( 


++). Some small 
arteries are present (++) 
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Fig. 2. Case 2. Cavernous angioma just above the knee. a) Conventional film. Well-defined 

soft tissue mass. No phleboliths. b) Arterial phase. c) 7 sec later. d) 16 sec later. A fairly 

large artery is displaced around the tumour and minute branches run to it. The rounded 

cavernous cavities appear only faintly filled in (c) but more completely in (d); the cir- 

culation through the tumour was thus very slow. The appearances of the contrast-filled 

cavities suggest phleboliths. e) Typical cavernous hemangioma with wide vascular 
cavities. X 28. 


Case reports 


Case 1 (Fig. 1). Girl, aged 11 years, with a 2-year history of weakness of the ! ft 
leg, stiffness of the anterior part of the thigh, and unsteady gait. An intensely ten ‘er 
spot was present in the anterior part of the left thigh and there was marked atrophy of 
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Fig. 3. Case 4. a) Cavernous angioma in the neck with phleboliths (<—). Direct injection through a needle 

(+). The hemangioma was drained by veins running to the subclavian vein. b) Tumour composed of 

large cavernous cavities (<-) containing numerous red blood corpuscles; the cavities are more or less 
thrombosed (++). X 140. 


the quadriceps muscle. No tumour, however, could be detected by palpation, or shown 
in the roentgen examination of the soft tissue; no phleboliths were present. A glomus 
tumour was suspected and the patient was referred for arteriography. A fusiform tumour, 
rich in vessels and corresponding to the tender spot was revealed; several small and regular 
arteries ran to the tumour and wide and tortuous vessels were contrast-filled in the venous 
phase (Fig. 1, a to c). The tumour was extirpated and on microscopy was found to be 
composed mainly of cavernous structures but was also remarkably rich in capillaries. 
everal small arteries were also seen (Fig. 1 d). 


Case 2 (Fig. 2). Boy aged 14 years, with pain above the right knee provoked by move- 
ment and touch since the age of five. As in Case 1 the patient had been seen by several 
physicians but the possibility of a tumour had not been suspected until he was examined 
at the orthopedical clinic. A deeply situated mass was palpated slightly above the knee. 
At the conventional roentgen examination a soft tissue mass but no phleboliths were 
secon (Fig. 2a). As the growth was intensely tender a glomus tumour was suspected and 
th patient was referred for arteriography. Several small, rounded vascular cavities in the 
tumour were contrast-filled late in the venous phase, the medium remaining in these for 
se’ eral seconds (Fig. 2, b, c and d). The diagnosis of a cavernous hemangioma was made 
an was confirmed at operation and histologic examination. The tumour was built up of 
wi e vascular cavities lying in a scanty stroma. No capillaries were present (Fig. 2 ¢). 
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Fig. 4. Case 5. Cavernous angioma in the neck (<-). a) Arteriogram after direct puncture of com 

mon carotid artery which was compressed distally to the puncture. Several arterial branches, sup 

plying the angioma, are disposed in arches around it. b) About 6 sec later. Some vascular lakes anc 
widened veins are faintly filled. 


Case 3. Girl, aged 14 years, with a recurrence of a hemangioma which had been re- 
moved from the tip of the right little finger four years previously. She complained of pain 
and a cold feeling in the same finger where a small tumour of bluish colour was preset 
this was not particularly tender. On angiography small vascular lakes were seen to |e 
filled at the tip of the finger, the contrast medium persisting even late into the venous 
phase. The feeding or draining vessels were not particularly wide or numerous. The tumour 
was not radically removed as it infiltrated the tendon. Histologically, the growth was 


composed of large cavernous cavities and a few vessels with smooth muscle cells in their 
walls. 


Case 4 (Fig. 3). Boy, aged 16 years, with a recurrence of a cervical hemangioma which 
had been operated upon three times previously. A small bluish spot was present and two 
tumours, each the size of half a hen’s egg were palpable on the right side of the neck. 
The conventional roentgen examination revealed a soft tissue mass which contained 
several phleboliths. Arteriography was carried out with the catheter tip in the medial 
part of the subclavian artery. Several small arteries were seen to run to one part of thie 
tumour, where in the late phase irregular vascular cavities became faintly filled. In order 
to achieve more complete filling, contrast medium was then injected directly into the 
angioma; this outlined a tangle of wide vascular channels in another part of the tumour 
and drained by veins running to the subclavian vein (Fig. 3 a). At operation the tumour 
was found to be infiltrating the muscles and could not be radically removed. On micyo- 
scopy numerous wide cavernous structures were seen; they were to a large extent throm- 
bosed (Fig. 3 b). 


Case 5 (Fig. 4). Girl, aged 4 years, with a bluish tumour in the right subclavian fovsa 
for two years. At the conventional roentgen examination a soft tissue mass was reveal :d; 
no evidence of phleboliths or bone changes were noted. As the true nature of the les on 
was uncertain and an arterio-venous aneurysm was suspected, the patient was refer ed 
for angiography. The right common carotid artery was punctured and the contrast medi im 
injected in a retrograde direction. A fairly large number of small arteries were seen 1 in- 


&6 

| 

nl 

m 

Ca 

TI 

as 

Int 

TI 

mi 

an 

ve 

ha 

up 

Tl 

or: 

mi 

YT 


ANGIOGRAPHY IN SOFT TISSUE HEMANGIOMAS 


. 5. Case 6. Cavernous angioma of arm, filled after direct puncture: during injection (upper view) 
and about 10 sec later (lower view). 


: to the tumour and wide vascular cavities gradually became faintly filled and re- 
ned so for several seconds (Fig. 4). The appearances were thus similar to that seen in 
‘4. The lesion was not an arterio-venous aneurysm but rather a cavernous hemangioma. 
‘ tumour was removed and the appearances on microscopy were found to be the same 
hose in Case 4. 


Case 6 (Fig. 5). Girl, aged 9 years, was admitted to hospital in 1951 for gradually 
easing swelling of the right forearm with pain and tenderness of 2 years duration. 
clinical diagnosis was considered uncertain. At operation the flexor carpi radialis 
cle was found to be invaded by a hemangioma; the median nerve was not involved 
the muscle was extirpated. On microscopy, the tumour was found to be a cavernous- 
us hemangioma. Ten months later a further operation was performed as the symptoms 
increased. The tumour was found to have infiltrated the tendons and muscles of the 
arm, and the median nerve in the proximal part of the forearm was involved. 
tumour could therefore only be partly removed. 

As the symptoms gradually increased the patient was again admitted in 1958. In 
r, if possible, to avoid amputation angiography was performed in an attempt to 
out the extent of the lesion. Marked spasm occurred in the brachial artery on arterio- 
hy and the angioma was not demonstrated. Contrast medium was therefore injected 
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Fig. 6. Case 7. Catheter arteriography in femoral artery. a) and b) Contrast medium passed rapidly 
to the veins in the distal part of the thigh (<-). Marked spasm in the popliteal artery. c) and <) 
Corresponding phases 2 days later. No spasm and no shunts present. 


directly into the angioma. (The examination was performed with a similar result both 
with and without a tourniquet around the upper arm.) The angioma extended diffusely 
from the wrist to the distal part of the upper arm (Fig. 5). 

Radical removal seems to be impossible but so far amputation has not been per- 
formed. 


Case 7 (Fig. 6). Woman, aged 44 years, with several small tumours in the right 
arm and leg, one of which she had had from birth. She complained of pain, especially when 
moving the arm; the skin around the elbow had a bluish tinge and three soft and fluc- 
tuating, somewhat tender small tumours were palpable. The whole of the right leg was 
cyanotic and several tumours similar to those in the elbow region were present in ‘he 
foot. The conventional roentgen examination revealed some phleboliths in the latter 
situation. Arteriography of the arm was performed after direct puncture of the brac! ial 
artery, and in the leg by means of a catheter inserted percutaneously into the femoral 
artery. The contrast medium passed rapidly to the veins, especially in the leg, but vas- 
cular structures of the type present in the previous cases could not be observed. 1) a 
previous paper we have pointed out that arterial spasm may provoke similar shuts. 
In this case marked spasm occurred especially in the popliteal artery. When the ex: m- 
ination was repeated two days later, the spasm had disappeared and no obvious sh ‘nt 
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Fig. 7. Case 8. Angiofibroma of thigh. a) Early arterial phase. b) 2.5 sec later. Tumour 
almost homogenously stained with contrast medium (+-). Two arterial branches (<) 
run {to the tumour. Small tumour vessels started to fill already 0.5 sec after this film. 


c) Numerous capillaries in a fibromatous stroma, rich in cells. X 140. 


Ww 
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apparent (Fig. 6). Angiography was also performed after direct puncture of one of 
small tumours in the elbow region; a tangle of wide, tortuous vascular cavities were 
co trast-filled and were seen to be drained by veins running to the cephalic vein. The 
a} earances were similar to those shown in Fig. 5. Venography in the leg failed to demon- 
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strate any abnormal vessels. Some of the tumours were extirpated. Unfortunately th: 
report of the operative findings are incomplete and microscopy was apparently not per 
formed. 


Case 8 (Fig. 7). Man, aged 66 years, who had first noticed a small tumour in the lef 
thigh two years previously; this had gradually increased in size, was slightly tender, and 
on admission, was the size of a hazel nut and was firm and non-fluctuating. Arteriograph) 
was performed through a catheter, the tip of which was placed at the level of the tumour 
Some small tortuous arteries were seen running to the mass, and very small and tightl 
packed vessels were filled in the capillary phase in the periphery of a well-defined tumow 
They were more clearly visible later on and remained outlined for several seconds (Fig. 7 
a and b). Although rich in vessels and apparently of an angiomatous type, the tumou 
clearly differed from those previously described. The early and almost homogenou 
contrast-filling indicated that the growth was well supplied with capillaries. Th 
tumour was capsulated and was found to be an angiofibroma, rich in capillaries, lyin 
in a fibromatous stroma (Fig. 7 c). 


Discussion 


The cases described represent more or less different types of heman- 
giomas, as judged from their situation and clinical signs; their angio- 
graphic appearances and histology were also different. 

In Cases 1 and 2 the hemangioma was fairly well defined and was 
situated entirely in the striate muscles. Both cases were for a long time 
misinterpreted clinically until they finally came to the hospital and were 
referred to us for angiography because a glomus tumour was suspected. 


In the remaining cases — except Case 8 — the tumour was more in- 
filtrating, but on the other hand in part superficial, the clinical diagnosis 
being consequently easy to make. Three of them were cases showing 
recurrences, and angiography was performed in order to obtain a better 
knowledge of the vascular supply and if possible the extent of the growth. 
In Case 8 the tumour was well circumscribed and situated quite super- 
ficially in the striate muscles; the clinical features in this case were not 
of such a character as to make the presence of an angioma probable. 

The angiographic appearances varied to some extent in all the cases 
described. This is by no means surprising as histologic appearances als 

raried within fairly wide limits. 

There is a certain disagreement in the literature concerning the classi- 
fication of hemangiomas. They are generally regarded as benign vascular 
tumours, composed of newly formed vessels. Rare malignant hemangio- 
mas, however, have also been described (Stout, HAui). These are in 
most cases congenital malformations but some authors have suggested 
that they may be acquired; thus ANDERVONT et coll. (1942) were able o 
produce hemangiomas in mice by the injection of carcinogenic substanc: s. 
In spite of their benign character, hemangiomas usually infiltrate. Th: y 
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‘e as a rule named according to their composition. Strout differentiates 
‘tween capillary, cavernous, and venous hemangiomas. If a tumour is 
mposed of capillaries alone it is called a capillary hemangioma; if the 
pillary vessels are widely dilated a cavernous hemangioma is present. 

‘ hese two types lack smooth muscle cells in the walls of their vessels. 
, on the other hand, the vessels have thicker walls containing muscle 
‘ls, the tumour is called a venous hemangioma. Hemangiomas may 
,-ow probably by forming new minute vessels, and histologic appearances 
© mixed angiomas may ‘thus be produced. The cells close to the outer 
wface of the capillary sheath — the so-called pericytes — may some- 
t mes proliferate, giving rise to so-called hemangio-pericytomas. The best 
kaown form of this tumour is, according to Sroutr, the glomus tumour. 
|: is made up of a tangle of thick-walled capillaries with several non- 
ers ata nerve fibres between them; the walls of the capillaries are 
ick because of the presence of several layers of pericytes (glomus cells). 
Various malformations of the vessels may occur during development. 

A vascular malformation, consisting of a collection of intercommunicating 
arteries and veins, is known as a cirsoid aneurysm; according to HALL 


the term cirsoid aneurysm is synonymous with a racemose hemangioma. 

All the above-mentioned tumours or malformations have the character 
o! abnormal arterio-venous communications. This is true also of arterio- 
venous aneurysms, which, in BERGSTRAND’s opinion cannot be histologi- 
cally differentiated from venous racemose hemangiomas. 


As he considers 
that they may arise from racemose hemangiomas, he refers this mal- 
formation to the group of hemangiomas. 

In the cases described by the present authors the histologic appear- 
ances varied within fairly wide limits, as we have mentioned. In five of 
the cases the hemangiomas were of the cavernous or venous type. (Case 
7, which was not histologically examined, was probably also a cavernous 
or venous hemangioma.) In the remaining two cases the histologic ap- 
pearances had a different character and both may be classified as mixed 
angiomas. Thus in Case 1 the tumour was composed of cavernous struc- 
tures together with a remarkable proliferation of capillaries, and in Case 
8 the tumour was an angiofibroma, consisting of a large number of cap- 
illaries, lying in a fibromatous stroma, rich in cells. 

Due to the varying vascular supply the best information was obtained 
in some cases by arteriography and in others by the injection of contrast 
medium directly into the hemangioma. 

It should be possible to demonstrate angiomas which are fed by a 
number ef different arteries by means of arteriography. especially if the 
contrast medium is introduced near the tumour, if necessary by using a 
catheter. We were able to do this in all our cases except two in which 
the arterial supply was poor (Cases 6 and 7). In Case 1 the angioma was 
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partic ularly rich in afferent arteries. In the two cases of angioma of th 
neck (Cases 4 and 5) more afferent arteries were found than in the case « 
the knee (Case 2) and of the fingertip (Case 3), but in spite of this, the 
were more difficult to demonstrate. The reason may be that an angiom 
in the cervical region is often supplied from several main arteries, whic 
may be difficult to fill completely with the one injection. Furthermor 
in these cases the cavernous cavities were large and to a large exte1 
thrombosed. The circulation was accordingly slow and the contras 
medium became more diluted. 

In Case 8, in which the tumour contained numerous capillaries, bi 
no cavernous or venous structures, the angiographic appearances we) 
different; the tumour became almost homogenously filled with contra: 
medium in a fairly early phase. In Cases 6 and 7 the angiomas had onl 
a poor arterial supply, and were consequently not demonstrable b- 
arteriography. When the contrast medium was injected directly into tl 
tumour, the cavernous structures were clearly shown. 

Whatever method is used for the demonstration of an angioma, 01 
cannot be sure that the whole of it is filled. The cavities of the angiomas 
are often partially thrombosed and the different parts do not alw: ays 
communicate; this latter fact is important, particularly when the contrast 
medium is injected directly into the angioma, as shown in Case 4. 

The angiographic appearances are determined by the type of vessels 
which predominate, thus reflecting the histologic appearances. A better 
survey is obtained by angiography than by microscopy and in addition 
the circulation rate may be studied. In this way angiography may even 
complete the microscopic examination. 

Wide vascular channels or lakes, contrast-filled in a late phase and 
remaining so for a considerable time, do not occur in any tumours other 
than the cavernous or venous hemangiomas, except possibly in tlie 
rare malignant ones. By the demonstration of such structures we consider 
the diagnosis to be clear. It is true that arterio-venous aneurysms are 
composed of similar vascular structures, but the circulation is more 
rapid and the afferent and efferent vessels are widened. The difference is 
essentially of a physiologic nature, and it may evidently be small between 
on the one hand, an angioma with a relatively rapid circulation rate 
and, on the other hand, an arterio-venous aneurysm with a comparatively 
slow circulation. 

When the angioma is composed of other vascular structures in ad 
tion (as in Case 1), or the vessels are mainly capillaries (as in Case 
the angiographic appearances are typical but probably do not permit 
differential diagnosis to be made. At least theoretically, other tumo 
rich in capillaries, as for instance angiomyomas and certain types 
glomus tumours and neurofibromas, could be expected to have a simi 
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ngiographic appearance. To our knowledge the only case of a glomus 
umour examined angiographically was the one described by Borastr6ém. 
‘his, however, had a somewhat different appearance, due probably to 
ich vascularization. 

The irregular angio-architecture in malignant soft tissue tumours is 
ich as a rule that these tumours should not be difficult to differentiate 
om angiomas. A localized inflammatory lesion may cause both a 
ilpable mass and increased vascularization; some of the vessels may 

|e wide but otherwise they are not abnormal. In the cases of malignant 

tumours and inflammatory lesions examined by us the angiographic ap- 

; earances have not been of the same type as in angiomas. 


SUMMARY 


Eight cases of soft tissue hemangiomas which were examined by angiography are 
reported. In two of the cases in which the tumour was not filled at arteriography, contrast 
nedium was injected directly into the growth. Six of the cases were cavernous or venous 
hemangiomas and in these the angiographic appearances were considered to be diagnostic. 
In the remaining two cases, which histologically were mixed angiomas, the arteriographic 
appearances were typical, but allowed no differentiation from tumours rich in capillaries. 
The differential diagnosis is discussed. 


ZUSAMMENFASSUNG 


Acht Fille mit Weichteilhimangiomen, die angiographisch untersucht worden sind, 
werden berichtet. In 2 Fallen, bei denen der Tumor bei der Angiographie nicht gefiillt 
war, ist das Kontrastmittel direkt in die Geschwiilst injiziert worden. Sechs dieser Fille 
waren kavernése oder venése Himangiome und fiir diese war das angiographische Bild 
als diagnostisch sicher angesehen worden. In den beiden iibrigen Fillen, welche histo- 
logisch gemischte Himangiome waren, war das arteriographische Aussehen typisch, aber 
eine Differentialdiagnose gegeniiber kapillarreichen Tumoren liess sich nicht stellen. Die 
Differentialdiagnose wird besprochen. 


RESUME 


Les auteurs présentent huit cas d’hémangiome des parties molles examinés par 
angiographie. Dans deux de ces cas ot la tumeur n’avait pas été injectée par l’artério- 
graphie, le moyen de contraste a été injecté directement dans la tumeur. Six de ces cas 
éta ent des hémangiomes caverneux ou veineux, et les images angiographiques ont été 
con sidérées comme ayant une valeur diagnostique. Dans les deux autres cas, qui étaient 
hist logiquement des angiomes mixtes, les images artériographiques étaient typiques 


ma: ne permettaient pas le diagnostic différentiel avec une tumeur abondamment 


pov-vue de capillaires. Les auteurs étudient le diagnostic différentiel de ces tumeurs. 


h 

( 

e 

n 

as 
DI 
el: 
‘a 
ni 
b 
th» 
On? 
nes 
rays 
rast 
is 


OSBORNE BARTLEY AND INGMAR WICKBOM 


REFERENCES 


Anpervont, H. B., Grapy, H. G. and Epwarps, J. E.: Induction of hepatic lesion 
hepatomas, pulmonary tumours, and hemangio-endotheliomas in mice with o-amin 
azotoluene. J. nat. Cancer Inst. 3 (1942), 131. 

BerGstrRanD, H.: Die pathologische Anatomie der Himangiome des Zentralnerve: 
systems, p. 8. Jn: Berastranp, H., OLivecrona, H. & W.: Gefissmissbi 
dungen und Gefassgeschwiilste des Gehirns. Georg Thieme, Stuttgart 1936. 

- Kiarlvivnadssvulster, p. 599. In: Liirobok i patologi. (Swedish.) Albert Bonnier, Stoc! - 
holm 1943. 

BonvaL_et, J.-M.: Angiomes des muscles du squelette. Presse méd. 58 (1950), 535. 

Borestrom, K.-E.: Angiographically diagnosed glomus tumour of the thigh. Acta radix 
42 (1954), 33. 

Freunp, D.: Kontrastdarstellung eines tiefen Weichteilshimangioms. Z. Orthop. 
(1955), 113. 

Futron, M. N. and Sosmay, M. C.: Venous angiomas of skeletal muscle. Report of fo 
cases. J. Amer. med. Ass. 119 (1942), 319. 

Hatt, E. M.: The blood and lymphatic vessels, p. 563. In: ANDERSON, W. A. D.: Patho'- 
ogy. C. V. Mosby, Saint Louis 1948. 

Jounson, E. W.: Hemangiomas of the extremities. Amer. J. orthop. Surg. 11 (1954), 23. 

Jones, K. G.: Cavernous hemangioma of striated muscle. A review of the literature and 
a report of four cases. J. Bone Jt Surg. 35 A (1953), 717. 

Mazza, A.: Quadro angiografico di aneurysma cirsoide. Ann. Radiol. diagn. 29 (195+ 
370. 

PomerANz, M. M. and Tunick, I. §.: Visualization and obliteration of angiomata hy 
radiopaque solutions. Ann. Surg. 114 (1941), 1050. 

Suatiow, T. A., Ecer, 8. A. and Waener, F. B.: Primary hemangiomatous tumors of 
skeletal muscle. Ann. Surg. 119 (1944), 700. 

StreckEN, A.: Réntgenologische Studie ossaler Verainderungen bei Weichteilhimangiomen 
der Extremititen. Fortschr. Réntgenstr. 83 (1955), 147. 

Strout, A. P.: Tumors of the soft tissues. U. 8. Armed Forces Institute of pathology. 
Section IT. 1953: 5, p. 46. 

Watson, W. L. and McCarruy, W. P.: Blood and lymph vessel tumours: 1056 cases. 
Surg. Gynec. Obstet. 71 (1940), 569. 

Weaver, J. B.: Hemangiomata of lower extremities. J. Bone Jt Surg. 20 (1938), 73] 

Wicxsom, I. and Bartiey, O.: Arterial spasm in peripheral arteriography using the 
catheter method. Acta radiol. 47 (1957), 433. 


94 
m 
Se 
CO 
Sy 
of 
ve 
po 
in 
no 
ot 
We 
vie 
hy 


FROM THE DEPARTMENTS OF DIAGNOSTIC RADIOLOGY AND SURGERY, 
ROSWELL PARK MEMORIAL INSTITUTE, BUFFALO, NEW YORK, USA. 


INTRA-OSSEOUS VENOGRAPHY IN PORTAL 
HYPERTENSION 


by 


Franz P. Lessmann and Robert Schobinger 


Hemorrhage from esophago-gastric varices due to cirrhosis of the liver 
may occur as a single episode and may be an early manifestation of 
serious hepatic disease. 

It is generally accepted that esophageal varices represent one of the 
collateral channels which have developed between the portal and the 
systemic venous system, if some type of chronic obstruction to the flow 
of blood through the portal system has resulted in an increased partial 
venous pressure. 

In this preliminary study, no discussion of the hemodynamics in 
portal hypertension and the development of the collateral system is 
intended. This was done by BERGSTRAND, CHILD, and others. It is also 
not the purpose of the authors to compare the intraosseous method with 
other special examinations used in the demonstration of collateral path- 
wa's in portal hypertension. Lieno-portography and portal venography 
yie 1 excellent results in demonstrating the collateral system in portal 
hy) ertension, either extra- or intrahepatic in origin. 


submitted for publication 17 May 1958. 
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Based on the consideration that in portal hypertension the reverse 
direction of the flow of blood in the collateral channels exists. the in 
traosseous method was used in the attempt to detect collaterals and t 
compare the findings in patients in whom barium examinations of tl 
esophagus were negative. It has been shown that about 30 % of patien 
with cirrhosis of the liver develop portal hypertension (4). DoEHNER « 
coll. reported that 1/3 of the patients with cirrhosis did not have port: | 
hypertension. 

In their post-mortem studies of the portal system. the different pat! - 
ways of collaterals in portal hypertension were described. 

In 1957 BerGstRAND found that no collaterals could be demonstrate | 
when opaque medium was injected into the spleen of dogs. Increasing 
the injection rate or varying the amount of opaque medium did not 
influence the result. This observation was made only during lieno-port- 
graphy. By direct injection of opaque medium into the splenic vesse's. 
the collaterals could be well demonstrated. 

As the intraosseous venography also is an indirect method as coii- 
pared with the intravenous injection. it appeared appropriate to use 
this procedure in evaluating the collateral flow of the azygos and henui- 
azygos veins and of the vertebral plexus in portal hypertension. 

It is generally accepted that in about 40 % the conventional barium 
examination of the esophagus in portal hypertension may fail to reveal 

rarices (3). TEMPLETON states that in his study only 40 % of the esophageal 
varices were detected when he compared post-mortem findings with the 
results of roentgen examinations of the esophagus done within one year 
prior to patient’s death. The degree of success with which varices are 
radiologically demonstrated frequently depends upon the skill of the ex- 
aminer. The specific procedures which are now commonly used to dem- 
onstrate esophageal varices are reported in the related literature. 

The diagnosis of esophageal varices can also be made by esophago- 
scopy, although the roentgen technique is more agreeable to the patient 
but probably less accurate than esophagoscopy. 

Before proceeding to a discussion of this study, some aspects of the 
anatomy will be rev iewed (Fig. 1). 

Two plexuses of veins are formed in the esophagus. The submucosa 
contains a venous plexus from which branches spread through the muscle 
to an intracommunicating venous plexus on the external surface (12). 
The upper portion of the esophagus drains with its venous system ito 
the inferior thyroid vein which in turn communicates with the innominate 
vein. In the middle portion of the esophagus, the venous blood flows 
either into the azygos or hemiazygos veins. The venous blood from ‘he 


lower portion of the esophagus drains into branches of the coronary vei" of 


the stomach, which is a tributary of the portal vein. Among these ve ns. 
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Inferior thyroid vein 


Hemi- Azygos vein 


/ 


Intercostal veins 


Azy vein 
J 


Esophageal branches | 
Diaphrag 


=> 


oric vein 


Right gastric 

J ly § 
Superior“and infer-_= 
ior mesenteric veins 


Fig. 1. Courtesy of Fry. (Mayo Staff Proc. 8 (1933), p. 160.) 


the coronary system of veins is of greatest clinical interest as this system 
is closely related to the development of the esophago-gastric varices. It is 
of interest to mention at this point that the short gastric veins which go 
off from the fornix of the stomach to the splenic vein or one of its branches 
may. In cases of an obstructed splenic vein, participate in the development 
of esophago-gastric varices. The lumbar veins may also take part in the 
formation of collaterals and, under certain circumstances, may communi- 
cate through the ascending lumbar veins with the hemiazygos or through 
the left adrenal or renal veins with the inferior vena cava. 

\lthough many variations in this system are known, according to 
(ILFILLAN, some regularity in the course of this venous channel is ob- 
served. He found in 61 dissections that in 68 °% the coronary vein entered 
directly into the portal vein and in the remainder into the splenic vein. There 
seems to be a disagreement about the most important factor responsible 
for the size of the collateral circulation. ArkiNson and Scuouz believe 
tha’ the size of the collateral circulation in portal hypertension is pro- 
por'ional to the increase in portal pressure. BERGSTRAND claims that 
the duration of portal hypertension is of greater importance than the 
deg ce in the portal pressure itself. 


-393088. Acta Radiologica. Vol. 51. 
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a b 
Fig. 2. Case 1. a) (The two views to the left.) Normal esophagus study. b) Demonstration of t 
vertebral plexus and delayed filling of the hemiazygos-azygos system (“.). Enlarged abdominal v« 
most likely compatible with the splenic vein (*% ). 


Technique 


The procedure is carried out in the following manner. An ordinary bone marrow 
set with a size 17 bone marrow needle and three syringes of 2 ml, 10 ml, 20 ml are used. 
Before the study is undertaken, the usual precautions are observed in regard to possi! 
allergy to iodine. The patient is sedated with morphine (1/4 grain) and scopolamine (300 mg 
about half an hour prior to the examination. After local anesthesia of the selected 
one of the lower ribs on the left or occasionally also on the right side, has been carried « 
the bone marrow needle is introduced down to the periosteum. Then, with additi: 
pressure and in some instances a rotary motion, the needle penetrates into the corte 
the bone and down to the medullary cavity of the rib. When the needle is felt to be 
curely in place in the medullary cavity, an aspiration is carried out and a small amv 
of bone marrow aspirate proves that the needle is in correct position. To insure adeqi 
position of the needle, a preliminary film is obtained after the injection of 1 ml of « 
trast medium. In this study, 50 °%, Hypaque was used. About 10 ml of Hypaque are | 
injected and 2 to 3 films are taken manually after the injection is completed. 


Two groups of patients were examined by the introsseous method. In the first gi 
12 patients without evidence of liver disease were examined. In 5 patients the diag: 
of hepatitis was made. The second group consisted of 8 patients who were clinically 
histologically diagnosed as cirrhosis of the liver. 
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a 
Fig. 3. Case 2. a) Normal esophagus study. b) Partial filling of the vertebral plexus, 


distention of hemiazygos and delayed filling of azygos vein (upper arrows). Left phrenic 
vein visible. 


Case reports 


Case 1. 67-year-old man with mild diabetes, benign prostatic hypertrophy, and a 
ory of moderate alcohol consumption. The liver was found to be enlarged, quite firm 
irregular, but non-tender. A gallop rhythm of the heart and edema of both lower 
emities were found. Upper G. I. and gall bladder examinations did not show any 
1 \ology. 

Intraosseous venography with injection of contrast medium into the 10th rib on the 
showed, on the p. a. view, the vertebral plexus and a delayed filling of the hemi- 
os vein (Fig. 2 a). A large abdominal vein, horizontal in position, is also seen (Fig. 
which is most likely compatible with the splenic vein, although this vessel could 


msidered to be the right gastroepiploic vein. Liver function tests did not reveal any 
pathology. 


lhe clinical diagnosis was cirrhosis of the liver with cardiac decompensation. During 
ollowing 21/2 yrs, patient was relieved of ascites on several occasions. The ascitic 
was always found to be free of malignant cells. 


(hree years later, a portal-caval shunt was performed. A liver biopsy, obtained 
g this surgery, showed cirrhosis of liver. Patient was discharged from the hospital 
r condition, but he died after a few weeks, presumably from hepatic coma. No 
sy was performed. 
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a 


Fig. 4. a) Tho azygos vein filled with contrast medium injected into the 9th rib on the right 
b) Normal he:niazygos-azygos system after injection of contrast medium into the 10th rib on the lefi 


Case 2. A 76-year-old male patient was referred to our institute for treatment of an 
ulcerating squamous cell carcinoma of the anterior chest wall. Incidental physical findings 
indicated cardiovascular decompensation. The liver was only slightly enlarged, the edge 
being palpable just below the right costal margin. The abdomen was distended with 
evidence of ascites. Conventional esophagus passage was negative for varices. 

Intraosseous venography revealed the vertebral plexus completely filled at the level 
of D7 and partially filled at the levels of D1O—D12 (Fig. 3 a). A vein directly below the 
diaphragm represents the left phrenic vein (Fig. 3 b). Distention of the hemiazygos may 
also be noted, with delayed filling of the azygos vein. The contrast medium was injecte 
into the 10th rib on the left. 

On the tenth day of hospitalization the patient expired due to an anterior myocardi: 
infarction. The post-mortem examination revealed the chief findings: massive fibros 
of the liver, calcified cavernomatous transformation of the portal vein, calcification 
the spleen, varices of the esophagus and anterior myocardial infarction. 


Discussion 


Although the number of cases is small, there is some evidence fr 
the radiological standpoint to support the following enunciation. 

In patients without evidence of liver disease, the flow of the conti 
medium passes from the injection area of the rib through the interco: 
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in into the azygos or hemiazygos veins. Occasionally, an adjacent inter- 
stal vein is demonstrated through a subcostal channel, but the flow is 
ways restricted to the veins in close proximity (Fig. 4). 

In our previous studies of the azygos and hemiazygos veins in diseases 
the chest and mediastinum (13. 14) a partial or complete block of these 
ins was found. The collateral channels were demonstrated in two dif- 
ent ways: 


1. The blood flow passed from the intercostal veins to the vertebral 


‘xus and downward through the lumbar and the ascending lumbar veins 
o the inferior vena cave 


An additional collateral flow was directed through the lateral 
racic venous plexus to the subclavian vein. 


In patients who had hepatitis, the findings concerning the blood flow 
did not show any aberration from normal. The intercostal vein adjacent 

the injection area is filled and joins the azygos or hemiazygos vein in 
a normal fashion. 

In patients with the histologic diagnosis of cirrhosis of the liver and 
with the radiologic evidence of esophageal varices, the intraosseous method 
revealed the vertebral plexus with a delayed filling of the azygos or 
hemiazygos veins. In addition, a fine network of some smaller veins sur- 
rounding the intervertebral and intercostal veins was found. In three 
cases also greater vessels were demonstrated in the abdominal cavity 
such as the splenic—right gastroepiploic and left phrenic veins. 

In patients with the histologic diagnosis of cirrhosis of the liver, who 
did not have esophageal varices on conventional radiologic examination, 
the intraosseous venography revealed the same vessel formation as in the 
cases with esophageal varices shown by barium swallow examination. We 
were not able to demonstrate the submucosal plexus or the paraesophageal 
trunk of the esophagus in our study. 

Perhaps the correlation between the size of the collateral circulation 
and the extent of the esophageal varices is not so closely connected as 
mentioned by BERGSTRAND. ATKINSON also stated in his study that the 
su)ymucosal plexus of the esophagus cannot always be demonstrated and 
suggested that the esophageal plexus may not always be involved in 
the collateral circulation or that the filling of the collaterals may not 
be perfect, especially in the cases in which radiologically no varices were 
fov rd. How much the demonstration of the esophageal varices is connected 
wi \ the degree of the collateral circulation is still problematic. 

3ERGSTRAND describes a case of obstruction of the splenic vein in 
wh -h he observed that the contrast medium flowed into the short gastric 
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and intercostal veins after it was injected into the spleen. On the basis o 
this observation, it can be assumed that in increased pressure of the spleni 
system, venous channels exist from the spleen to the intercostal are: 
It is of interest that in our cases of portal hypertension a similar phen 
menon was observed in so far as one could see a delayed filling of th 
azygos and the hemiazygos veins after the external vertebral plexus ha 
been contrast-filled. 

One may suppose that the intraosseous technique could be responsib. : 
for the demonstration of the vertebral plexus. However, the medullar - 
cavity of the bone appears to act as a cushion which could be observ 
in more than 500 injections into various parts of the bony skeleton. It s 
not conceivable that the pressure during the injection period affects tl > 
flow of the contrast medium in this particular vascular system. It is ovr 
impression that the development and contrast-filling of the vertebr:. | 
plexus with or without the demonstration of larger veins in the abdomin: | 
cavity is due to the increased portal pressure. The reversed blood flow 

‘auses, when directed into this channel, an increased blood supply. At 
which time and under what circumstances esophageal varices develop and 
are seen, to a certain degree, depends on the increased portal or spleni 
pressure. However, of even greater importance seems to be the duration 
of the increased pressure, the velocity of the blood stream in this system 
and the interval in which this collateral system has developed. These 
considerations should receive further attention in experimental studies to 
solve the complex and complicated changes of the collateral venous 
system in portal hypertension. 


SUMMARY 


Intraosseous venography was used in a radiologic study of the collateral venous 
system in portal hypertension. The technique and the findings in a material of 25 cases 
are discussed. The results do not permit of conclusions regarding the diagnostic value of 
the method, but present experience indicates that intraosseous venography may be an 
additional implement in the diagnostic evaluation of portal hypertension. 


ZUSAMMENFASSUNG 


Die intraossése Venographie ist in einer radiologischen Studie des vendsen | ol- 
lateralsystems bei portalem Hochdruck benutzt worden. Die Technik und die Befund in 
einem Material von 25 Fallen werden diskutiert. Die Ergebnisse gestatten keine Schl iss- 
folgerungen beziiglich des diagnostischen Wertes der Methode. Die derzeitige Erfahr ing 
deutet jedoch darauf hin, dass die intraossése Venographie ein zusitzliches Werk: -ug 
fiir die diagnostische Beurteilung des portalen Hochdruckes sein kann. 
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RESUME 


Les auteurs ont utilisé la phlébographie intra-osseuse pour une étude radiologique 
systéme veineux collatéral dans l’hypertension portale. Ils présentent leur technique 
urs résultats sur une série de 25 cas. Les résultats ne permettent pas de conclure sur 
aleur diagnostique de cette méthode, mais l’expérience actuelle indique que la phlébo- 
phie intra-osseuse peut étre un moyen complémentaire pour l'étude diagnostique de 
pertension portale. 
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COPENHAGEN COUNTY HOSPITAL, DENMARK 


TOMOGRAPHY OF THE TEMPORAL 
WITH THE POLYTOME 


by 


Ole Tarp 


Roentgen examination of the temporal bone has for many years been 


' importance in the diagnosis of acute and chronic inflammation. The 
one is, however, usually markedly thickened in the latter condition 
and it is difficult to demonstrate the fine structural detail in the many 
aborate projections required in ordinary roentgenography. I therefore 
ow prefer tomography as the routine method of examination. 
Twenty to thirty investigations of tomography of the temporal bone 
ve been published since 1932. ZrEDSES DES PLANTEs (1932) and BarTE- 
LINK (1933) employed a curvilinear tomograph in a few cases. Linear 
mography, however, has been used by most investigators, including 
lUNTEAN and Fink (1941) and ZIMMER (1952), who examined the largest 
ies on record. LEMAHIEU (1952) thoroughly investigated the advantages 
tomography as compared with the classical methods of examination. 
sed upon STreve’s theoretical studies, Frey (1956) used the polytome 
| investigations of preparations of the normal temporal bone and drew 
a table in which its normal details were given. 
For theoretical reasons, it must be expected that curvilinear tomo- 
hy, 7. e. tomography with circular or similar symmetrical movements, 
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Diagram 1. Diagram of a rectilinear tomographic system. F — focus, O — point in tomographic plan 
O’ — point outside this plane, A’—A” displacement of point in film during exposure for the sem 
angle of oscillation (— $8), e — thickness of tomographic layer (after Bonre, Brenor and TrINEz 


will give particularly good results in the examination of bones. Diagram 
of the tomographic system shows that the blurring of a point, O’, situate 
outside the tomographic plane, O, is due to the fact that it moves ; 
certain distance in the film during the exposure in rectilinear tomography: 
the diagram shows the movement A’—A” = § for the semi-angle of 
oscillation. At the same angle of oscillation in circular tomography, the 
point moves in a circle with A’—A” as the radius, 7. e. the path of move- 
ment of the point is about three times as long as before, and greater 
blurring is therefore obtained. If the point describes a hypocycloid. 
which to some extent resembles a clover leaf, a still greater movement 
is obtained. The proportionals for the lengths of the linear, circular and 
hypocycloid movements at 48° are 92: 288: 451. Thus, the hypocycloid 
movement gives the greatest blurring of the point. A large shadow 
will form a so-called umbra when it is moved a distance which is smaller 
than its extent. This area of the film will therefore depict a figure of the 
same density as the actual shadow, but of a different, 7. e. smaller magni- 
tude. 

The experiment with a metal square (Fig. 1) shows such an umbra. 
and that it becomes considerably smaller on hypocycloid than on linear 
movement at the same angle of oscillation. 

The tomogram may be disturbed by linear umbrae, the so-call« 
striations, which occur when linear structures, running parallel to t 
direction of the tomographic movement, are longer than the distan 
they move in the film. They will be visible to a depth of several mil | 
metres outside the tomographic section, whereas lines running in oth 
directions will be seen to a depth of 1 mm, 7. e. equal to the thickn: 
of the layer. 
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TOMOGRAPHY OF THE TEMPORAL BONE WITH THE POLYTOME 


Experimental tomography of 10 metal 


edles placed parallel to each other at 
tervals of 1 mm on an inclined plane 
ows that in a film exposed with a recti- 


ear movement parallel to the needles all 

them are sharply defined, but only one lalla ; 

exposure W ith a hy pocycloid § shadow 
1g. 2). It might theoretically be con- linear movement and a square shadow 
ved that circular structures would simi- _“'*® 2 bypecycloid movement (inset). 
ly cast circular shadows if a circular 

yvement was employed in tomography. The hypocycloid —- the clover 


if movement — was accordingly chosen. This technique with a tomo- 


iphic angle of 48° appears to be very suitable for the examination 
hones. 

With the polytome, the roentgen tube and the film travel in cur- 
inear paths around the axis of rotation in opposite directions. The 
ints situated in the plane of the axis do not move in the film and therefore 
‘ome sharply defined. The organ which is to be studied tomographi- 
lv is placed in the image plane and by raising or lowering the patient 
is possible to obtain a series of tomographic films of parallel sections. 
the focus—axis distance (110 cm) and the axis—film distance are con- 


tant. the same factors of exposure can be used for all films in the series. 


ol 


Fig 
tilir 


other advantage is that the magnification is constant at 1.6. 


The thickness of the layer with hypocycloid movements and a tomo- 
graphic angle of 48° is 1.2 mm. This value is calculated from the formula 


BonTE, BRENOT and TRINEZ (1955), 


'. Tomograms of 10 metal needles placed at intervals of 1 mm on an inclined plane. a) Rec- 
r movement transverse to needles. b) Rectilinear movement parallel to needles. c) Hypo- 
cycloid movement. 
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Fig. 3 (9.3 em above table). Frontal section of Fig. 4 (8.9 em above table). 1 — tympan 
normal temporal bone at the tragus. 1 — external attic with incus, 2 — lateral semicircular cana 
auditory meatus, 2 — tympanic attic with malleus 3 — superior semicircular canal, 4 — intern: 
and, below, tympanic cavity, 3 — cochlea, 4 — auditory meatus. 

geniculum of facial canal. 


and must be considered to be a maximum value (See Diagram 1). Tomo- 


graphy of a wire gauze tilted 45° (thickness of wire 0.35 mm, width of 


meshes 0.40 mm) produces a layer thickness of 0.5 mm. 
It is generally found best to perform lateral tomography with tlie 
patient in the lateral position and frontal tomography with the patient 


supine, so that the line from the temporal canthus to the external auditory 


meatus is vertical. However, owing to the density of the petrous temporal 


bone several details will become indistinct in the lateral tomogramis. 
so that the latter are used almost exclusively for the investigation of ex- 
ostoses of the external auditory meatus or of fractures. Exposures in 


Fig. 5 (8 em above table). Tympanic antrum Fig. 6 (7.9 cm above table). 1 — mastoid air c« 
surrounded by normal air cells. Vestibule with 2 — jugular foramen. 
lateral and superior semicircular canals and 

vertical part of facial canal. 
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» frontal plane show millimetre for millimetre. for a distance of 
mm from the tympanic attic anterior to the mastoid process posteriorly 
all details of importance. In routine examinations. it is necessary to 
tain films at intervals of only 2 mm. beginning anteriorly at the root 
© the tragus at the level of the tympanic attic, the malleus and the 
; omontory. Figs. 3 to 6 show characteristic sections taken at intervals 
o 4 to 5 mm. The exposure factors were 0.3 mm focus, 90 to 105 kV. 
| mA and 6 seconds. 


Results 


Normal material. A total of 30 normal cases were studied tomo- 
phically. viz. 10 by lateral and 20 by frontal tomography. and the 
es of the tympanic attic, tympanic antrum. and internal auditory 
atus determined. As the magnification in the films is constant (x 1.6), 
‘ measurements obtained are comparable. The figures reported below 
represent the actual sizes, the measurements in the films having been 
livided by 1.6. 
The height of the attic was measured from the apex of the lateral 
vull to the roof; it varied from 4 to 8 mm, the maximum width being 4 
to 7 mm, and the depth, measured tomographically, 4 to 10 mm. 

Like the attic, the tympanic antrum shows considerable variation in 
size. In the anteroposterior view, it is suggestive of a right-angled triangle 
with the right angle pointing downwards. The greatest measurements 
obtamed were: height 3 to 6 mm, width 3 to 8 mm, and depth 4 to 11 
mm. These mesurements are considerably smaller than those given by 
BrzoLp and in CUNNINGHAM’s Textbook of Anatomy, but are in agree- 
ment with WALTNER’s figures obtained by dissection of 16 sclerosed 
temporal bones, except that his maximum figures are 2 to 3 mm smaller. 
This may be due to the fact that the boundaries of the antrum are not 
everywhere sharply defined in the tomograms because of the irregular 
thin-walled air cells. 

"he internal auditory meatus was measured in its medial, central, 
and lateral parts; the measurements, which were taken from the upper 
to ‘he lower margins. were 3 to 6, 3 to 7 and 3 to 6 mm, respectively. 
These measurements are slightly greater than those given in the standard 
tex‘books of anatomy. As they are based on relatively few studies, they 
she ld be taken only as a rough guide. 

‘or tomography in the sagittal plane (lateral views), the most im- 
por ant regions are found to lie at a depth of 2 to 3.5 cm: yet the tym- 
parc cavity is less than 10 mm wide. Figs. 7 and 8 show two exposures 
wit in this 10 mm area taken at an interval of 8 mm. 
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Fig. 7 (2.7 em above table). 1 — Fig. 8 (3.5 em above table). 1 — 
mastoid air cells, 2— external audi- mastoid air cells, 2 — vertical part 
tory meatus, 3 — mandibular joint. of facial canal, 3 — lateral semi- 


circular canal, 4 — tympanic attic 
with malleus and incus. 


Pathologic material. The evaluation of the pathologic material. coi- 
prising 40 patients subjected to operation, was made almost exclusively 
from tomograms taken in the frontal plane, and these were compar d 
with ordinary roentgenograms obtained in the following projections: 
Schiller, Runstrém II, Stenver, Towne, and anteroposterior. 

In the interpretation of the tomograms in cases of otitis media special 
attention was focused on the condition of the tympanic attic; as distinct 
from the appearance of the normal clear, air-filled cavity. the attic 1s 
denser as it is more or less filled with exudate, granulations or, choleste- 
atomatous tissue. It was also noted if destructive lesions of the walls 
or ossicles were present. The antral region was similarly studied. 

The first group (Table 1) consisted of 15 cases of otitis media associated 
with osteitis. Tomography showed that the tympanic attic was opaque 
in 14 cases, while it was clear in the last case, in which operation revea!ed 
inhibited pneumatization and otitis media with granulations localized 
exclusively to a defect of the tympanic membrane. Destruction of the 
wall of the attic was seen in two cases, whereas no destructive lesions 
of the ossicles were demonstrated. Ordinary roentgenography did ; ot 
show any changes in the attic in any of the cases. 

Tomography of the antral region showed sclerosis or density in all 
15 cases; the same observations were made in the ordinary roentge \0- 
grams. A pathologically enlarged, ill-defined antrum (osteitis) or a cay ty 
behind the antrum was revealed in 13 cases by tomography, but o ily 
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Table 1 


40) cases of chronic otitis media subjected to operation 


Tympanic attic Antral region 
Osteitis, 

Sclerosis or other Fistula 
changes 


)perative finding Opacity Erosion : 
of ossicles 


teitis, 15 cases 

Ordinary roentgenography 
lomography 

olesteatoma, 22 cases 
rdinary roentgenography 
lomography 

juelae of attico-antrotomy, 
» CASES 

rdinary roentgenography 
lomography : : , 2 (3) 


5 cases by routine roentgenography. No active osteitis was present 
the temporal bone when the attic and antrum were clear and non- 
formed. This important fact may be helpful in avoiding erroneous 
ignoses. 


Case 1. Male, aged 26, with congenital partial atresia of the left external auditory 
itus. Pain in the ear, accompanied by discharge of pus and impaired hearing, had 
sisted for a fortnight. Otoscopic examination revealed partial atresia of the external 
litory meatus with exostoses posteriorly and some pus. Fig. 9 shows a lateral tomogram 
he narrowed external auditory meatus and a cavity posterior to it. 


Case 2. Male, aged 39, had been ill for a week with fever, otorrhoea, nausea, and 
izziness. Otoscopic examination disclosed a defect at the posterior margin with granu- 
ons and pus; loss of labyrinth function was noted. Fig. 10 shows osteitis with bone 
ruction around the antrum and perforation of the tegmen; a fistula of the labyrinth 
not demonstrated. 


Case 3. Male, aged 26, with periodic discharge from the right ear. Otoscopic ex- 
nation disclosed a defect at the posterior margin with granulations; apart from the 
er, operation did not reveal any abnormalities. Fig. 11 shows a normal tympanic 
um and inhibited pneumatization. 


Table 2 
22 cases of cholesteatoma (21 patients) 
Tympanic attic Antral region 


Destruction . Other 
Sclerosis 


erative finding Opacity Erosion 
ative finding pacity of ossicles changes 


Fistula 


Cho'esteatoma of attic, 11 cases 
Ordinary roentgenography 1] 
Tomography 11 
Cho'esteatoma of attic and antrum, 
cases 
Q dinary roentgenography _ 1] 
mography 11 
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Fig. 9 (2.6 em above table). Case 1. 1 Fig. 10 (9.6 em above table). Case 2. Osteitis with 
narrowed external auditory meatus, bone destruction around tympanic antrum and 
2 — cavity. perforation of tegmen. 


The second group consisted of 22 cases of cholesteatoma (Table 2). 

Ordinary roentgenography showed no changes in the attic in 11 of 
these in which only the attic was involved, whereas destructive lesions 
of the attic were visible in 5 with larger cholesteatomata involving both 
the attic and antrum. However, tomography showed opacity of the attic 
in all 22 cases and destruction of the ossicles in 12. 

Only in the presence of marked destruction of the walls of the attic 
and of the ossicles is it possible to diagnose a cholesteatoma of the attic. 
whereas other cases cannot be roentgenographically differentiated from 
simple otitis media associated with osteitis. It may be mentioned that 
six small cholesteatomata of the attic produced only opacity, just as 
is seen in simple chronic otitis media. 

In this group, pathologic conditions of the antrum were revealed in 
12 cases by ordinary roentgenography as against in 19 cases by tomo- 
graphy. A characteristic sharply defined cholesteatoma cavity was found 
only in 9 of the 11 cases involving both the attic and the antrum. 

A fistula to the lateral semicircular canal was present in two case 
These fistulae could not be demonstrated by ordinary roentgenograp 
but were revealed by tomography as well as clinically. 

Case 4. Male, aged 30, had suffered from otorrhoea since childhood. Otoscopic 
amination revealed a defect with a cholesteatoma posteriorly in the pars flaccida. 

12 shows destruction of the lateral wall of the attic and a normal malleus. 

Case 5. Male, aged 49, had suffered from otorrhoea since childhood. Complete 
of hearing had developed, and dizziness had persisted for several months. Otoscopic 
amination revealed a large marginal defect with a cholesteatoma. Tomography det 
strated a widened attic, no ossicles (Fig. 13) and a small deformed antrum (Fig. | 4): 
the lateral semicircular canal was open and shortened. 
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I 11 (10.3 em above table). Case 3. Normal Fig. 12 (10.4 cm above table). Case 4. Destruc- 
ty npanic antrum; no air cells (inhibited pneu- tion in lateral wall of attic; normal malleus 
matization). (cholesteatoma of attic). 


‘he third group comprised three cases with sequelae of attico-antro- 
tomy and osteitis. Tomography of the attic showed effects of the opera- 
tion and destruction; in two cases the ossicles had been removed. The 
operative cavity was seen in the antral region. Only in two cases was it 
possible to demonstrate osteitis of the wall of the cavity. 


Conclusions 


it may be said that the great advantage of tomography is the ac- 
curate information afforded concerning the condition of the attic, this 
not being obtainable by ordinary roentgenography. Active osteitis and, 
in many cases, cholesteatomata may be revealed by the former procedure 
which also allows of an evaluation of the conditions of the ossicles. Tomo- 
graphy gives definite information as to the antral region. Ordinary 
roentgenography of this region is also quite satisfactory; in the presence 
of cholesteatomata, it revealed two-thirds of the pathologic antral cavi- 
ties, whereas only less than one half of the cases of osteitis were detected 
by this method. The two fistulae were distinctly visible in the tomo- 
grams, but could not be seen in the conventional films. 

l‘or these reasons tomography is the routine method of choice in 
the «xamination of the temporal bone. 

comparison between the operative and tomographic findings 

shov ed good agreement as to the patho-anatomical details. However, 
only in cases with more marked bone destruction was it possible to dif- 
ferei tiate otitis media in combination with osteitis from otitis media 

8 -593088. Acta Radiologica. Vol. 51. 
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Fig. 13 (11.3 em above table). Case 5. Widened _ Fig. 14 (11 em above table). Case 5. Small « 
tympanic attic; destruction of ossicles (chole- formed tympanic antrum; lateral semicircu!ar 
steatoma of attic). canal open and shortened (cholesteatoma of 
antrum with fistula). 


associated with cholesteatoma. Advanced destruction of the attic and 
ossicles and sharply defined cavities in the antral region are nearly always 
due to a cholesteatoma; two cavities, however, were filled with granula- 
tions. Denudation of the dura was demonstrated only in one out of four 
cases. A fistula to the lateral semicircular canal was revealed in two 
cases. 


SUMMARY 


The advantages of curvilinear tomography in the examination of bones with special 
reference to the temporal bone are discussed. The material comprised 30 normal cases 
and 40 cases subjected to operation for chronic otitis media. It is shown that an accurate 
patho-anatomical diagnosis can be made in the presence of otitis media and in many 
cases it is possible to decide if a cholesteatoma is present. 


ZUSAMMENFASSUNG 


Die Vorteile der krummlinigen Tomographie bei der Untersuchung des Skelettes 
mit besonderer Beriicksichtigung des Temporalknochens werden diskutiert. Das Material 
bestand aus 30 Normalfallen und aus 40 Fallen, die wegen einer Otitis media chronica 


operiert worden waren. Es wird gezeigt, dass eine genaue pathologisch-anatom ische 
Diagnose beim Vorhandensein einer Otitis media gestellt werden kann. In vielen J'illen 


ist es méglich zu entscheiden, ob ein Cholesteatom vorliegt. 


RESUME 


L’auteur examine les avantages de la tomographie curviligne pour l’exame. des 
os, et en particulier de l’os temporal. Il a étudié 30 sujets normaux et 40 malades \peres 
pour otite moyenne chronique. Il montre qu’on peut faire une diagnostic ane ome- 
pathologique exact en cas d’otite moyenne et que souvent on peut dire s‘il y a un ch leste- 
atome. 
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BRONCHOGENIC CARCINOMA ARISING 
IN A LUNG CYST 
Report of a case 
by 


S. Briinner 


The usual complications of a lung cyst are infection or a spontaneous 
pneumothorax, although malignant changes may develop in rare cases. 

WomacH & GRAHAM (1941) were the first to point out the possibility 
of bronchogenic carcinoma developing in a pulmonary cyst and certain 
authors are of the opinion that malignancy is quite a common phenome- 
non. Thus Koro. mentions that of 40 cases of lung cysts in a material of 
100 cases of lung cysts and bullous emphysema 10 developed malignant 
features; 7 of these had been watched for 12 years. MoERcH & CLAGETT 
reported 2 malignant cases among 44 cases of pulmonary cysts. However, 
most other authors — and among them RocGeEr (1948) —- are of the 
opinion that malignancy is rare. LARKIN & PHILLIPS operated upon 24 
of 65 cases of cysts and in one of these they found a bronchogenic carci- 
noma. West & VAN SCHOONHOVEN (1957) had one case of bronc hogenic 
cancer in a cyst which had been controlled for 16 years. 

f 210 cases of poy cysts in the University Clinic during the 
yeas from 1940 to 1957, 109 were operated upon, and in one case a 
car noma was found. This is described below. 


ubmitted for publication 5 June 1958. 
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Fig. 1. a) Small cyst in the lateral part of the right lung. b) One year later. The cyst is now 
2 cm and the lateral wall has increased in thickness. 


Case report: Male, aged 56. Factory manager. The patient had a long history of bron- 
chial asthma and emphysema. At roentgen examination of the chest in 1945 a cyst, 1.0 » 
1.5 cm in size, was found at the periphery of the base of the right upper lobe (Fig. 1 a). 
A year later the cyst had increased in size to 2 x 3 cm (Fig. 1 b). It was still well defined 
but a small zone of soft-tissue density was seen at the interior surface of the lateral wall; 
there was a small amount of fluid in the lumen of the cyst. Three months later the cyst 
had grown to 4 x 5 em; after another five months it had reached 8 x 8 cm (Fig. 2 a), 
and the thickness of the wall had further increased. The cyst was still fairly well defined 
from the surroundings by a narrow dense zone (Fig. 2 b). 

In May 1947 lobectomy was performed and the cyst removed. The patient died two 
days after the operation. 

Histologic examination of the cyst showed that it was 8 x 7 x 5 cm in size witha 
firm irregular wall, 1.5 cm in thickness on its lateral aspect. In this latter situation a 
solid epithelial tumour was found, which proved to be a bronchogenic carcinoma. 


Discussion 


Lung cysts are usually lined by high or flattened respiratory epit he- 
lium. Womacu & GraHam mentioned three cases of metaplasia in the « pi- 
thelium of lung cysts, although without signs of malignancy. We had se en 
cases of metaplasia without malignancy in our series of 109 opera ‘ed 
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BRONCHOGENIC CARCINOMA ARISING IN A LUNG CYST 


a b 


Fiy. 2. Two years after fig. 1. a) The cyst now measures 5 x 4 cm. b) At the inside of the lateral 
wall a soft tissue density is seen, which proved to be due to malignant infiltration. 


cases. In the case described above a thin-walled cyst was revealed by 
roentgen examination and seen to grow regularly during the following 
three years. At first the cyst was well defined but at the last examination 
the lateral wall was a little thicker than before, probably representing 
the beginning of neoplastic infiltration. In this connection it should be 
borne in mind that bronchogenic cancer may contain cystic cavities. 
ANDERSSON & PIERCE reported six cases which were all diagnosed as 
thin-walled cysts but at operation proved to be bronchogenic carcinoma 
with cavities; PeEABopy et coll. mention a similar case. The origin of 
cystic cavities in bronchogenic carcinoma is due partly to necrosis of 
the central part of the tumour, partly to the fact that a small broncho- 
genic carcinoma may cause incomplete occlusion of a bronchus with sub- 
sequent valvular obstructive emphysema. This particular mechanism of 
cyst formation is mentioned by Carrey and by Heap, among others. 
In our case we presume that bronchogenic carcinoma with metaplasia 
developed in the epithelial lining of the cyst. 

<orOL holds that all pulmonary cysts ought to be operated upon 
use of the latent danger of malignancy. Our series do not appear to 
len’ support to this view. Nevertheless, as infection is likely to occur 
soo er or later in most of these cysts, surgical intervention should be 
con idered as a matter of principle in all cases in which the local and 
gen ral conditions permit. 
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SUMMARY 


The development of bronchogenic carcinoma in a pulmonary cyst is discussed yp 
the basis of a case observed. 


ZUSAMMENFASSUNG 


Die Entwicklung eines bronchogenen Karzinomes in einer Lungenzyste wird un er 
Bezugnahme auf einen beobachteten Fall besprochen. 


RESUME 


L’auteur étudie apparition d’un cancer bronchogénique sur un kyste pulmonaire, 
en se basant sur un cas observé. 
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simple in operation 
universal in application 


PHILIPS 


EXAMIX 


Available in two standard combination-units this 
inexpensive diagnostic table with its wide and useful 
range of application will produce radiographs and 
diagnostic results the equal of anything that can 
be achieved with more expensive - and more com- 
plicated - apparatus. 

Both the Examix I, with the Philips ACX 100mA 
generator, and the Examix II, with the Philips Super 
“Practix’”’ 85/20 tank unit, are eminently suitable 
for a wide variety of techniques employed in routine 
radiological practice. 

Rural hospitals and the radiologist in private prac- 
tice will find that the Examix can be a real aid in 
extending the scope of their diagnostic services. 
As a stand-by unit in clinics or large hospitals it 
can do much to reduce the work load during peak 
periods or in cases of emergency. 

PHILIPS 

For further information please apply to the Philips 
organisation in your country or to Philips, X-ray 
and Medical Apparatus Division, Eindhoven-Holland. 


PHILIPS IN THE SERVICE OF THE MEDICAL WORLD 
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Smooth as silk 


Smooth running bearings are 
a feature pioneered by Mullard 
Design Engineers—a feature 
which has become associated 
with Mullard X-Ray tubes the 
world over. The bearings, 
made from “high temperature” 
steel, are coated with a fine 
film of metallic lead under 
precisely controlled conditions, 
allowing minute running 
clearances and ensuring true 
rotation of the target disc. 


Mullard 


MULLARD LTD., 

X-RAY DIVISION, 

NEW ROAD, MITCHAM JUNCTION, 
SURREY, ENGLAND. 

GRAMS: EMVALCO, 

MITCHAM TELEX. 
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FROM THE ROENTGEN DEPARTMENT (DIRECTOR: PROF, ERIK LINDGREN), 
SERAFIMERLASARETTET, STOCKHOLM, SWEDEN 


SIDE-EFFECTS OF BILIGRAFIN FORTE 
by 
Georg-Fredrik Saltzman 


Since Biligrafin was introduced in 1952—1953 in the form of a 20 per 
cent sodium salt for examination of the bile ducts, numerous reports 
regarding the side-effects of this preparation have been published. Fol- 
lowing experiments with a 40 per cent lithium salt, the manufacturers 
(Schering A. G.) in 1954 produced Biligrafin in the form of a methyl- 
glucamine salt, which is now on the market in 30 and 50 per cent solu- 
tions. The 50 per cent solution, Biligrafin Forte, is today the one that 
is most used, since an injection of 20 ml of the preparation appears to 
produce an optimum concentration of contrast medium in the bile ducts. 
No report on the side-effects of Biligrafin Forte based on a large material 

years to have been published. 

Our experiences of side-effects following the administration of Bili- 
grafin Forte rather differ from those of Biligrafin in the form of the 
socium salt. The material consists of 271 examinations with Biligrafin 
Fo:te performed on 249 cases. All the patients received the test dose 
recommended by the manufacturers a day before the examination. In 
tw: cases this dose caused urticaria and these were not examined; thus 
all the cases included in this material had a negative reaction to the 
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test dose. In all cases we first injected 20 ml of the solution and, in orde 
to judge the importance of the amount of contrast medium and th 
injection speed, we in some cases injected an additional 20 ml (see below 
the figures for the frequency and character of the side-effects refer, how 
ever, unless otherwise stated, to the first injection of contrast mediw 
in each examination. 

The frequency of side-effects of Biligrafin in the form of a sodium 
salt was stated by HonNyKIEWyTSCH to be approximately 10 per cent, 
figure which he based on a large material of his own and on statement; 
in the literature. In the material of other authors, however, the figure ; 
vary within very wide limits. Thus GLENN et coll. give the figure as mor » 
than 40 per cent, while others (e. g. FROMMHOLD et coll.) have observe | 
side-effects in only one per cent or so of their cases. The figures ar> 
partly affected by the fact that some authors have neglected certain 
slight sequelae. 

Two common side-effects, totally without importance, will not he 
further treated in this paper; they are the sensations of heat and taste 
which many patients experience in connection with the injection of tlie 
contrast medium. Relatively few patients note these symptoms spontanc- 
ously, but most state that they have noticed them in reply to direct 
questions. These symptoms are therefore difficult to record. 

Other side-effects have been noted at 90 examinations, 7. e. in 33.2 
per cent, a frequency higher than the one given by most authors for 
Biligrafin in the form of the sodium salt. It is comparable only to the 
frequency of side-effects in the material published by GLENN et coll. 

The most common side-effect, experienced by other authors as well 
as by ourselves, is that the patient feels sick intermittently in combina- 
tion with vomiting. A feeling of sickness was recorded in 77 examina- 
tions in our material (28.4 per cent); in 20 cases (7.4 per cent) it led t 
vomiting. 

The side-effects in our material were otherwise distributed as follows: 
urticaria in 10 examinations, coughing in 3, sneezing in 2, pain in thie 
epigastrium in 2 examinations, and edema of the eyelid and diarrhea 
each in one examination; in some patients two or more of these sice- 
effects were observed at the same time. 

All of these side-effects have caused only temporary discomfort to 
the patient, and have not affected the progress of the examinations; 
they have all been described by other authors. There are also other 
side-effects which have been observed by others, but not by us; among 
these are headache (ScHILLING, SHEHADI!), vertigo (HORNYKIEWYTSCH and 
STENDER, WEIss et coll.), dyspnea (GLENN et coll.), increased temperat: ire 
(SHEHAD!), and convulsions in known cases of tetania (HORNYKIEWYTS‘ CH 
and STENDER). 
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The only more alarming type of side-effect to have been described is 
‘ulatory collapse, often preceded by tachycardia (vAN Doorn and 
NAND, HaGeporn, HorNyKIEWyTSCH and STENDER, LEUPOLD and 
uck (Biligrafin Forte), LinpBLoM, PUscHEL, SCHILLING, SuTToON and 
LETT, THEANDER, WALLGREN, WARD). We have had one similar 


a 


A woman, aged 31, had severe attacks of pain in the right hypochondrium following 
ecystectomy. The first examination was completed without discomfort other than a 
it sick feeling, but the concentration of contrast medium in the bile duct was so low 
the presence of concretions in the duct could not be determined. The examination 
repeated two weeks later. The patient again felt sick and now had pain in the cardiac 
m; the blood pressure fell and could temporarily not be measured. Following the 
instration of benzedrine she recovered within a few minutes, and the examination 
completed; it was, however, again diagnostically unsatisfactory. At the patient’s 
request two more examinations were made, three weeks and eight months later 
ectively; on both occasions the patient felt sick and vomited, and tachycardia and 
ring of the blood pressure was observed; at the final examination numerous extra- 
les were also noted. Both examinations were completed after the administration of 
edrine, and at the last one a calculus in the bile duct was demonstrated. 


One death in conjunction with the administration of Biligrafin has 
been reported by WicHERT and Din_MaAnn. The patient, who had total 
cardiac block, showed signs of circulatory collapse during the injection 
of the contrast medium and died five hours later. There was no autopsy 
and the relationship between the fatal outcome and the injection of Bili- 
grafin therefore remains uncertain; the concentration of the contrast me- 
dium is not stated, nor whether it was a sodium or metylglucamine salt. 

Some authors (HAGEDORN, HorRNYKIEWyTSCH and STENDER, THE- 
ANDER) differentiate between early and late side-effects. The latter are 
said to appear several hours or up to a day after the injection of contrast 
medium. We have only in a few cases encountered indisposition and pain 
in the right hypochondrium the evening following the examination. 
These symptoms are, however, common in conditions which indicate the 
examination, and there is therefore no certain relation between them and 
the injection of contrast medium in our material. 

The case with signs of circulatory collapse described above shows 
that a patient does not always react in the same way to a further injec- 
tion of Biligrafin Forte, even if it is made in exactly the same way and 
the patient’s condition remains unchanged. We have made repeat exami- 
nations in 16 more cases with the same injection data and unchanged con- 
dition of the patient. The interval between the examinations varied be- 
tween one week and five months. In 11 of these cases the patient showed 
no ide-effects at either injection; in one of these cases three, and in the 
ren) uinder two examinations were made. In four cases the patient had 
no scomfort at the first examination, but felt sick at the second. In 
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one case the first injection caused indisposition and vomiting, while t 
second injection produced no side-effects. 

A few authors have compared the frequency of side-effects in differe: t 
groups of patients. Thus Panu claims that women more often have sid 
effects, while THEANDER has not found this to be the case. We ha 
performed 99 examinations in men and 172 in women. The frequency 
side-effects was 28.3 per cent in men and 36.0 in women. We have n 
been able to find any difference in the nature of the effects. THEAND) 
has also investigated the frequency of side-effects in different age grou 
He states that he has found no significant difference in the frequen 
between different adult age groups, but that he has never seen si 
effects in children; the children received a smaller amount of contr: 
medium in relation to their weight. 

I have divided our material into three age groups, with the resu 
below. No children have been examined. 


Age in years 40—59 60— 
Number of patients 103 96 
Number of side-effects ....... 2 35 23 
Percentage of side-effects .... 3 34.0 24.0 


The frequency of side-effects in adults thus seems to decrease with age. 
In examining THEANDER’s figures, the same trend is observed in lhiis 
material. We have not been able to demonstrate any definite difference 
in the nature of the side-effects. 

The reasons for the side-effects of Biligrafin are not clear. It is, how- 
ever, obvious that it is not a case of hypersensitivity to iodine as such. 
since there is no possibility of iodine separating from the contrast medium 
molecule. 

THEANDER has made the interesting observation that none of the 
67 cases of jaundice in which he injected Biligrafin showed any side-effects. 
He draws a parallel with numerous published reports which point out 
the advantageous effect of jaundice on allergic or similar conditions. We 
have only in exceptional cases injected Biligrafin in patients with serum- 
bilirubin values higher than 2 mg %. The four jaundice cases in which 
Biligrafin was injected had no side-effects. One of the patients was again 
examined after the bilirubin values had returned to normal; he tlien 
became violently sick following the injection of the contrast medium. 
The material is small, but completely in line with THEANDER’s observa- 
tions. 

Practically all authors who have touched on the question of sile- 
effects of Biligrafin consider that the injection speed is of the utmost 
importance. The more rapid the injection, the more numerous and mar'ed 
are the side-effects. Generally an injection period of five to ten mint tes 
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r 20 ml Biligrafin is recommended. PAHL, who as a standard pro- 
dure injects 20 ml Biligrafin in three to four minutes, has, however, 
perimentally prolonged the injection to ten to twelve minutes in 
tients without abnormal conditions. The side-effects were not affected, 
her in quality or quantity, by this measure. However, in heart and 
culatory diseases and vegetative dystonia PAH as well as OkSER and 
‘,0MMHOLD recommend a prolonged injection time. 
Prior to observing the warnings against rapid injection, we always 
jected 20 ml Biligrafin i in '/, to 1 minute. We then changed to an in- 
‘tion time of five minutes. A comparison between these two groups of 
aminations gives the following figures: 


Injection time 1/, to 1 minute 5 minutes 


Number of examinations ....... 191 80 
Number of side-effects ......... 62 28 
Percentage of side-effects 32.5 35.0 


We have thus not been able to observe any significant difference in 
the frequency of side-effects between these two groups. 

In connection with attempts to find the optimum amount of contrast 
medium from the diagnostic point of view we have in 26 cases injected 
two ampoules, 7. ¢. 40 ml Biligrafin Forte; 20 ml were first injected over 
a period of five minutes; about 45 minutes later a second injection of 20 
m! Biligrafin Forte was made, this time as rapidly as possible, or in 10 to 
15 seconds. 

Out of twelve patients who had no side-effects during a slow injec- 
tion, three had slight effects with rapid injection. Out of 14 patients 
who had different kinds of side-effects with a slow injection, five showed 
no symptoms with a rapid injection. Two patients had slighter effects 
after rapid injection, six showed unchanged symptoms, and only one 
had somewhat increased side-effects. In addition to these 26 cases, our 
material includes two cases which received one slow and one rapid in- 
jection, not however at the same examination but with an interval of 
two and three months respectively. Neither had any side-effects with 
either injection. 

The examinations thus do not indicate an increase in side-effects with 
a rapid injection, either in quantity or quality. We have an impression 
thet the side-effects are often of briefer duration when the injection speed 
is vapid. 

HoRNYKIEWYTSCH suggests that the concentration and amount of the 
coi trast medium might influence the frequency of side-effects. Our ma- 
ter al does not enable us to evaluate the importance of the concentration. 
It s true that the frequency of side-effects is greater in our material with 
50 per cent methylglucamine salt than in most reports on the 20 per 
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cent sodium salt. However, these are two different chemical combi: 
tions, and there is also no guarantee that the material is complet 
comparable in other respects. In this connection THEANDER’s exami! 
tions with Biligrafin in the form of a lithium salt should be mentione | 
it never produced any side-effects. 

Concerning the importance of the amount of contrast medium t 
cases mentioned above in which twice the standard amount of Biligra 
Forte was injected give no support to the theory that an increased amou | 
of Biligrafin would make the side-effects more frequent or severe. \ 
can certainly never expect to eliminate or even significantly reduce t 
side-effects by decreasing the amount of contrast medium within diag: s 
tically practicable limits. In this connection one may point to a cis 
published by WALLGREN, in which a patient suffered severe circulate ” 
collapse following an injection of a test dose of 0.2 ml of the contri s 
medium. 


Conclusions 


1. The frequency of side-effects of Biligrafin Forte is considera})ly 
higher than that given for Biligrafin in the form of sodium salt. The 
quality of the side-effects seems to be mainly the same for both prep- 
arations. It may differ between different examinations in the same pa- 
tient. 

2. The frequency of side-effects is somewhat higher in women than in 
men. 

3. The frequency of side-effects decreases with age in adult patients. 

4. Patients with jaundice have no side-effects. 

5. The injection speed does not influence the side-effects, either in 
quantity or quality. 

6. The amount of the contrast medium injected does not, within 
diagnostically practicable limits, influence the quantity or quality of the 
side-effects. 


SUMMARY 


The frequency and nature of the side-effects of Biligrafin Forte have been studie:! in 
a material of 271 examinations. The side-effects have been correlated to the sex and «ges 
of the patients and the importance of the injection speed and the amount of contrast 
medium in relation to side-effects has been investigated. 
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ZUSAMMENFASSUNG 
Die Haufigkeit und die Natur der Nebenwirkungen des Biligrafin Forte sind in 271 
] jntgenuntersuchungen studiert worden. Die Nebenwirkungen sind zum Geschlecht und 
ter der Patienten in Beziehung gesetzt worden. Die Bedeutung der Injektionsgeschwin- 


d zkeit und der Menge des Kontrastmittels im Verhaltnis zu den Nebenwirkungen ist 
u .tersucht worden. 


RESUME 


La fréquence et la nature des incidents dis 4 la Biligrafin Forte ont été étudiées sur 

matériel de 271 examens. Les incidents ont été étudiés en corrélation avec l’Age et le 

«xe des sujets, et on a recherché l’importance de la vitesse d’injection et de la quantité 
moyen de contraste. 
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SOME FURTHER STUDIES ON BETA RAY 
TRANSMISSION 


by 
Erik Odeblad and Erik Agren 


In the application of beta radiation of radioactive isotopes several 
difficult questions concerning the interaction of beta rays with absorbing 
materials arise. Additional studies in this field are now presented as a 
continuation of previous reports (ODEBLAD 1955, 1957; Acren and 
ODEBLAD 1957). 


I. Transmission of beta particles through inhomogeneous absorbers 


In experiments involving the determination of S** precipitated in 
benzidine sulphate (AcREN 1957), the possible internal inhomogeneous 
nature of the precipitates directed our interest to self-absorption and 
absorption of beta rays under such conditions. The problem is most easily 
attacked by studying the transmission of beta rays through different 
homogeneous and inhomogeneous absorbers. 


Theory. Let us consider an inhomogeneous absorber (e. g. paper) w th 
an average electron thickness of M electrons per cm? (Diagram 1). (‘I he 
authors prefer to use electrons/cm* instead of mg/cm?. See the paper by 
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GM 
| 
M | 
Diagram 1. Illustration of the transformation Fig. 1. 
of a normal distribution curve (I) to an equipment for transmission meas- 
asymmetrical distribution curve (II). The urements. S radioactive source (CI*, 
transmission is chosen arbitrarily to be (1—r C™ etc.), GM Geiger-Miiller tube, 
R). M and o are indicated in curve I. Pb lead shielding, D aluminium 
diaphragm, which can be altered so 
that a suitable diameter of the 


aperture can be used. F denotes the 
absorbing layers or foils. 


Principal arrangement of 


QDEBLAD (1957), p. 296.) If one selects small areas of a given magnitude, 
B,, cm?, the electron number per cm: of all these small parts are assumed 
to be distributed at random, giving rise to a normal distribution around 
M, and amounting to + ¢. In the first approximation the distribution is 
assumed to be symmetric, though this may not always be true. Due to 
the non-linear shape of the transmission function, the projection on the 
ordinate (Diagram 1) of a symmetric distribution M +- ¢ will be definitely 
asymmetrical. This implies, as shown in the diagram, that the average 
transmission will be greater than if the o-value were vanishingly small, 
and the greater the value of o, the greater the increase of transmission. 
A similar result occurs if the original distribution curve is of some form 
other than a normal distribution. 
The distribution curve is now assumed to be normal 


\ 272) exp [—(M —1r)?/2 
and the projected distribution curve (un-normalized) is 


(1/o \ 22) (n/R) exp [—(M —r)?/2 07] (Ll —7/R)" 


where the binomial formula for beta ray transmission (ODEBLAD 1957) 
is used. The area is now 
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ERIK ODEBLAD AND ERIK AGREN 


A = \ 2a) (n R) fexp | (M — r)?/2 r/R) dr n 


This integral can be expressed as a series of integrals by expansion of t ie 
binomial factor. In this series the odd terms give rise to symmet ic 
components and the even to unsymmetric components. The odd ter as 
therefore contribute to A and the even to the asymmetry. The first ev +n 
term dominates the asymmetry. The displacement AT of the transmission 
T to the first order is therefore 


AT = (n/R) (1—v/R)™" (1/0 - [n (n-1)/ exp [—(M — r)?/2 dr/(1/o \ R) 


We now make use of the integral 


9 


fa exp (— x*/20*) dz = o? exp (— z?/20 


2 


) + const. 
and find that AT is approximately 
\T = (o?/R*) T (6) 


At this point the transformed transmission curve has a maximum and 
the area is shared in two nearly equal parts. 

Let us now introduce o/r = v, then v is a measure of the relative 
inhomogeneity. We now find: 


and 


We must bear in mind that this expression is only very approximate. The 
derivation is expected to be approximately valid only for the middle 
portion of the curve. A more detailed derivation will be published later 
and is available at one of the authors (E.0.). 


Experimental. In order to compare the theory with experiments we 
performed transmission measurements on cellophane as a sufficiently 
homogeneous standard and on filter papers, gauze, and cotton cloth as 
heterogeneous substances. The reason for chosing cellophane as a standard 
is that its atomic composition is very similar to the other materials used, 
so that the average factor of NZ In (£V2//) in the stopping formula is 
equal (see e. g. EvANs 1955). The atomic compositions and nuclear 
scattering effects are also very similar. This is important when absolute 
transmission values are compared. The radioisotopes C™, S* and Cl 
served as sources for beta rays. A thin-window Geiger-Miiller ‘ube 
(< 2 mg/cm? mica window) was used for counting and the geometry is 
shown in Fig. 1 
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Diagram 2. A comparison between the transmission of C“ Diagram 3. Transmission of CF* beta rays 
beta rays through cellophane and gauze layers. It is much through aluminium foils and layers of alu- 
higher for the gauze and is finite far beyond the maxi- minium granules. The latter material has 

mum range (2) due to the large inhomogeneity of the slightly higher transmission than the solid 
material. foils. 


Results and discussion. Results are collected in Diagrams 2 and 
It is evident that the transmission for inhomogeneous material is increased 
over the ideal case and appear to be considerably more increased for very 
inhomogeneous material (gauze) than for less inhomogeneous material 
(filter paper). The insertion of some experimental data in eqs. 6 to 8 
gives the relative inhomogeneity shown in Table 1, S* being the beta ray 
source. 
Table 1 


| IV 


VI | vit | Viti 


of 
r/R 
used 


Substance mg /cm? rectly 


to eqs. (10) |v according judged 
18- ( 2 Jy oem" judg 
measured 


and ae to eq. (8) |’ inhomo- 
and sol. 


Region v according Subj. 
Um di- : 
| 


geneity 


lophane 3.5 ).11 0 0 
filter paper Munktell 00. 0.23 0.040 0.21 
otton cloth 9. 0.29 0.047 0.19 
muze, three layers...... 9.3 0.31 0.19 0.28 

ize, one layer a 0.10 0.19 0.85 


lhe inhomogeneity is most easily considered if we employ a similar 
hod to the one used by SELWYN (1935), and others, for measuring 
granularity of photographic emulsions so that the inhomogeneity con- 
t J, is defined as 

Jo = Om: V2 Bm (9) 
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where ¢, is the experimental value measured directly. An analogo \s 
definition of J can be based on v given by eq. (7 


Jy = Um* 12 Bm 
The inherent value of B for the sample is given by 
J, =v\2B 


If B is known v measures the inherent inhomogeneity in cm”. B is of t 
order of the average area covered by a scattered beta ray beam (Fig. 
In the measurement of J the measured area B,, should be equal to 
larger than B. The value of B is regarded to be of the order of the siz 
of S* where S is the sample thickness in cm. This is, however, a very 
approximative statement since B depends to a marked degree on tie 
charge of atomic nuclei and on other factors. 

The parallelism between the values of column V and VI of Table | 
supports the theory. 


Fig. 2. Illustration of the definition of the average 
area, B (eq. 11), embracing one half of the beta 
rays scattered from a beta ray beam (f) impinging 
on an absorbing layer having a thickness of S. 
The plane in which B lies is equidistant between 
the upper and lower surface of the layer. When S 
increases the area B also increases. A more exact 
definition is more complicated and is available at 
one of the authors (E.O.). 


In transforming our observations to the self-absorption problem, 
several difficulties arise because the radioactive source lies within the 
absorbing sample. It seems therefore reasonable to replace S by an average 
of S/2 in order to obtain some idea about the order of magnitude of J for 
the sample used. 


II. Influence of nuclear elastic scattering on the transmission 


Theory. The transmission of beta rays through an absorber is to the 
first order given by the mass per area (g/cm?). A correction is obtained by 
multiplying this factor by the average value of Z/A which gives a rela‘ ive 
value of the number of electrons per cm? of the absorber. Another corvec- 
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Diagram 4. Beta ray spectra P(x) as a function of x on a logarithmic and on a linear abscissa. x is E/Em 

E being the beta ray energy and Em the maximum energy. The spectrum P (x) is assumed to be P(x) 

r+(1— a)*. A is the average energy. In the linear representation A lies at about x = 0.36 and in the 

logarithmic representation A falls in a range x from about 0.05 to about 0.1 depending on the choice 

of lower limit for x when integrating the area. This choice depends on the electronic binding energies of 
the material investigated and the value of Em. 


Table 2 


(In EB \V2)av for a 
medium Z absorber 


E and I are given in electron volts 


tion is obtained by introducing the logarithmic factor of the Bethe-Bloch 
stopping equation, that is by multiplying by In (£)\2//). Here E is the 
kinetic energy of a beta particle and J is the average ionization potential. 
(For relativistic beta particles more complicated expressions arise.) The 
introduction of this logarithmic factor has to take account of the beta 
spectrum. It is transformed to a logarithmic scale and the median line of 
the curve is evaluated (Diagram 4). Some approximate values of (In 
E\»),, and (In J),, are given in Table 2. 
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Diagram 6. Transmission, 7’, and 
for C“ beta rays absorbed in aluminium 
foils. When n = 7 the points fall approxi- 
mately on a straight line which can be 
extrapolated to about 30 mg/cm? Al or 
9-10 electrons/em*. If n < 7 a family 
of curves is obtained which are convex 
downwards and, if n> 7, are convex 
upwards. 


Diagram 5. A comparison between the tra.s- 
missions through materials with different nucl:ar 
charges. The abscissa is the electronic stopping 
effect, taking account of the logarithmic term 
in the stopping formula. Ordinate denotes trans. 
mission. The transmission falls off much more 
rapidly for platinum than for the lighter 
materials. 
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Diagram 7. Transmission, 7', and 7'!/" for P® beta 
rays absorbed in aluminium. If n = 5, the points 
fall on a straight line which can be extrapolated 
to about 800 mg/cm? Al or about 2.5- 
electrons/em*. If n < 5 the curves are convex 
downwards and, if n > 5, are convex upwards 
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Results. If such corrections are introduced one could expect that the 

~nsmission curves of beta rays from a given radioisotope should be 
roximately identical when using different absorbers. Experimental 
ilts show, however, very large variations so that the transmission 
ve falls off steeply when the absorbing foils contain heavy elements 
gram 5). As the nuclear elastic scattering of beta particles increases 
portionally to the square of the atomic number it seems reasonable 
ittribute this effect to the nuclear elastic scattering (including multiple 
tronic scattering). Another indication for a large nuclear elastic 
tering is the well known increase in the number of backscattered beta 
ticles when the atomic number increases. A theoretical calculation of 
effect is extremely complicated and will be presented later. 


III. A linear transformation of beta ray transmission curves 


In several preceding papers (ODEBLAD 1955, 1957) a binomial equa- 
tion was proposed to describe beta ray transmission 
T = (1—r/R)" (12) 
This equation may also be written 
(13) 
If one now makes successive potencies by increasing ” in eq. (12) one 
obtains a family of functions, one of which should become a straight 
line, when the appropriate value of » is used in eq. (13). The procedure is 
illustrated in Diagrams 6 and 7. A linear transformation of the transmis- 
sion curve is thus obtained. This fact supports the approximate applica- 
bility of the binomial equation and in addition makes it possible to 


extrapolate the straight line to zero where the maximum range will be 
obtained. 


SUMMARY 


The effect of inhomogeneity on the transmission of beta rays has been studied and a 
simplified theory is presented. Experimental observations illustrate the theory. The effect 
of nuclear elastic scattering of the absorbing material is considered, and an approximate 
method for evaluating the maximum range of beta rays and the exponent of the binomial 
formula is described. 


ZUSAMMENFASSUNG 


Die Einwirkung der Inhomogenitat auf die Transmission von Betastrahlen ist unter- 
sucht worden. Eine vereinfachte Theorie hieriiber, die von experimentellen Beobachtungen 
illustriert wird, wird vorgelegt. Der Effekt der kernelastischen Streuung des absor- 
bierenden Materiales wird in Betracht gezogen und eine approximative Methode 
tir die Berechnung des maximalen Gebietes der Betastrahlen und des Exponenten der 
binomialen Formel werden beschrieben. 
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RESUME 


Les auteurs ont étudie l’effet de la non-homogénéité sur la transmission des ray: 
béta et ils en présentent une théorie simplifiée. Les résultats expérimentaux confirm: 
cette théorie. L’effet de la diffusion nucléaire élastique par le matériau absorb: 
est pris en considération, et les auteurs présentent une méthode approchée p 
évaluer le parcours maximum des rayons béta et |’exposant de la formule binomi 
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WORLD-WIDE SURVEY 
OF PRESENT DAY BRONCHOGRAPHY* 


clearly shows 


DIONOSIL 


widely used, emphatically preferred 


Fifty-seven specialists in thoracic medicine and surgery, mostly in the 
United States but some practising in Europe, Canada, South America and 
Japan, replied to a questionnaire sent out by the Committee on Broncho- 
oesophagoscopy of the American College of Chest Physicians. 

The results have been analysed and published. 


Of these 57 specialists, no fewer than 47 used Dionosil. 


Many used Dionosil exclusively, and emphatically preferred it. Particularly 


praised was Dionosil Oily, described as ‘‘ certainly the favourite preparation 
at the present time’”’. 


The survey showed that: 


® Bronchography is increasingly used to elucidate lung conditions 
other than bronchiectasis. 


® Use of Dionosil instead of iodized oil eliminates risk of iodine 
sensitivity. 
® With Dionosil alveolar filling is quite unusual. 
® Complications are rare with Dionosil. 
*Diseases of the Chest, (1958), 33, 251 


DIONOSIL 


is available as oily or aqueous suspensions of propyliodone, 
in 20 ml vials and in 100 ml bottles 


For MYELOGRAPHY and VENTRICULOGRAPHY use MYODIL 


In 3 ml ampoules and bozes of 3 


rr Dionosil and Myodil are Glazo Trade Marks 
GLAXO: 


GLAXO LABORATORIES LTD, GREENFORD, MIDDLESEX BYRON 3434 
Subsidiary Companies or Agents in most countries 
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Contrast Agents 


Excellent contrasts 
Outstanding local and 
general tolerance 


Biligrafin i. v. 


Biligrafin i.v. forte 


Urografin 
76% 60% 45% 30% 


Endografin 70% 
Endografin FL 50% 


Methylglucaminate of N,N'-cdipic-di-(3-amino-2,4,6,-triiodobenzoic acid) 
For differential diagnosis of bilious affections. Visuali- 
zation of the total gall-duct system (intra- and extra- 
hepatic bile ducts and gallbladder). 


Ampoules of 20 cc. in packages of 1, 5 and 20 ampoules 


Sodium and methylglucamine salt of N,N'-diacetyl-3,5-diamino- 
2,4,6-triiodobenzoic acid 


For excretion urography as well as all forms of angio- 
graphy, for retrograde pyelography and arthography 
76°/, 60°/, 45°/,: Amp. of 20 cc. in packages of 1, 5 and 20 amp. 

30°/,: Amp. of 10 cc. in packages of 1, 5 and 20 amp. 


Methylglucamine salt of the N,N‘-adipic-di-(3-amino-2,4,6-triiodobenzoic acid) 
Viscous contrast agent without any supplement to raise 
the viscosity for hysterosalpingography, sinus and fistula 
visualization and intraoperative cholangiography. 
Ampoules of 10 cc. in packages of 1, 5 and 20 ampoules 


SCHERING A.G. BERLIN/GERMANY 


Representatives in: 


DENMARK 
Schering A/S - St. Kongensgade 92 - K¢benhavn K 


FINLAND .- Lédéketehdas Leiras - Helsinki 
NORWAY - Tollef Bredal A/S - Wessels gate8 - Oslo 


SWEDEN - Nordiska AB Schering 
Réttarbacken 19 Stockholm/Saltsjs-Duvnds 
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LABORATOIRE DE PHYSIQUE (DIRECTEUR: PROF. C. KELLERSHOHN) 
FACULTE DE MEDECINE, NANCY, FRANCE 


SUR LA MISE EN EVIDENCE PAR I! 
DE LA FREQUENCE DES THYROIDES LINGUALES 
DANS LE MYXOEDEME 


par 


C. Kellershohn et J. Martin 


Au début du mois de Janvier 1957, en effectuant une investigation 
diagnostique au moyen du radioiode I sur un enfant atteint de myx- 
oedéme, nous constatames a l’aide d’un compteur directionnel l’absence 
d’activité dans la région cervicale ol se trouve normalement la glande 
thyroide. Comme il s’agissait d’un cas de myxoedéme acquis et que les 
faits cliniques militaient en faveur d’un certain degré de fonctionnement 
thyroidien, nons avons recherché la présence de tissu thyroidien en position 
ectopique et nous avons trouvé un foyer d’activité se projetant frontale- 
ment au niveau de la fossette mentonniére et latéralement au voisinage 
de Yangle du maxillaire inférieur. C’était la premiére thyroide linguale 
que nous rencontrions depuis plusieurs années que des investigations 
diagnostiques routiniéres avec le radioiode étaient effectuées dans notre 
laboratoire. 

L’association du myxoedéme et d’une thyroide linguale chez ce malade 
nous incita & effectuer une étude topographique précise du tissu thyroi- 
dien, dans tous les cas de myxoedéme qui nous étaient soumis pour in- 
ves'igation au radioiode. Un mois plus tard nous avions étudié 5 cas de 


soumis & la Rédaction le 27 Janvier 1958. 
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myxoedéme, dont 3 étaient porteurs de thyroide linguale. Nous avor s 
fait remarquer dans un travail préliminaire (19) que cette proportio 
n’était trés probablement pas die au hasard et devait, si elle était cov - 
firmée, apporter un élément nouveau dans l'étude de la pathogénie c 1 
myxoedéme. C’est alors que nous primes connaissance du travail de M. c 
Girr et HurcuHison qui, étudiant au moyen du radioiode 4 malad s 
atteints de myxoedéme, dont 1 athyréotique et 3 porteurs de thyroi: e 
ectopique, établissent un rapprochement entre le myxoedéme et l’ectope 
thyroidienne, en fonction duquel ils avancent une hypothése nouvelle sur 
le mécanisme d’origine du crétinisme et du myxoedéme juvénile. 

A Vheure actuelle sur 23 cas de myxoedéme que nous avons étudié 
depuis le mois de Janvier 1957, 14 présentent une thyroide ectopique cn 
position juxta-hyoidienne, sus-hyoidienne, ou le plus souvent linguale, 
sans qu il ait été trouvé trace de tissu thyroidien en position normale, 
au moyen du radioiode, dans ces 14 cas. Cette proportion remarquable 
confirme, en les amplifiant, les faits signalés par MacGirr et Hutcuison, 

Le but de ce travail est de montrer avant tout comment l'utilisation 
du radioiode I" a permis d’établir solidement cette corrélation, digne 
d’intérét, entre lectopie thyroidienne et le myxoedéme, ainsi que d’en 
esquisser les conséquences. Le point de vue clinique sera exposé dans un 
autre travail (24). 


Technique d’étude au radioiode 


Nous avons utilisé le radioiode I'** sans entraineur. Chaque sujet a fait lobjet de 2 
types de détermination. D’une part des mesures du pourcentage de la dose de radioiode 
ingérée fixé par la thyroide ont été faites 1 heure et 24 heures aprés l’ingestion. Pour une 
partie des sujets une mesure supplémentaire de fixation a été effectuée quelques jours 
aprés l’ingestion. Enfin dans 3 cas nous avons déterminé la ‘courbe de fixation’ de 
facon précise pour apprécier la période effective du radioiode (half-life in the thyroid 
gland). D’autre part chaque sujet a fait objet, par cartographie thyroidienne (thyroid 
map) au moyen d’un compteur directionnel, d’une étude topographique précise du tissu 
thyroidien fixant. 


Mesure de la fixation thyroidienne. Les doses données par voie orale étaient comprises 
suivant les cas entre 50 et 200 uC. Nous avons été obligés de donner ces doses relative- 
ment élevées pour pouvoir effectuer avec précision |’étude topographique au compteur 
directionnel du tissu thyroidien fixant, qui dans le cas présent occupait toujours un faible 
volume. Nous verrons plus loin comment nous avons pu obtenir un ordre de grandeur 
du poids du tissu thyroidien pour un certain nombre de nos cas. En supposant un poids 
de 3.5 grammes, une fixation maxima de 8 %, une période effective de 6 jours (Tableau) 
et en assimilant la dose recue 4 celle délivrée par le seul rayonnement / de 1'*?, lapplica- 
tion de la formule suivante (32) du type de celle de MaRINnELLI: 

Dose en rads = 73.8 CETe 
E = activité maxima fixée en microcuries par gramme 
C = énergie moyenne en MeV des f de 1**! = 0.199 MeV 
Te = période effective en jours 
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FREQUENCE DES THYROIDES LINGUALES DANS LE MYXOEDEME 
Tableau 


Thyroides linguales — aspect jonctionnel — volume 


Surface 35 % 

ler jour jour suivants rectifiée — Poids 
Face 


1 heure 


ans 2.1 cm? 

ans 4 4° 10 % (Se j.) 5 em? 
(Te = 3.9 j.) 

5 ans 4° 3% 1.5 em? 

ans : .6 cm? 


ans .4em 
ans 4.: 0 % j.) 

2 ans 1/ 5 9/ 

8 aus 5 % j.) .8 cm? 


ans .7 em? 
ans 8 % (4e j.) 
(Te=3},) 
) ans 5% 4 (6e J.) 
ans pS 14 % (8e j.) 
(Te= 4.4 j.) 
ans 
ans 7 (3e j.) 
Te = Période 
effective 


montre que les activités ingérées correspondent 4 des doses de 100 & 400 rads. En réalité, 
une étude détaillée de chacun de nos cas nous a montré que ce n’est qu’exceptionnellement 
que la dose de 200 rads a été dépassée. Ces doses sont sensiblement supérieures a celles 
actuellement admises pour l'étude diagnostique courante de la fonction thyroidienne, 
surtout chez enfant (28). Comme notre expérience nous a montré que chez l’enfant 
myxoedémateux la fixation, mesurée peu d’heures aprés l’ingestion, était déja voisine de 
la fixation maxima, nous effectuons actuellement notre étude topographique du tissu 
thyroidien, pour éviter ces doses trop élevées, en utilisant I’? préparé suivant la méthode 
de Cook, Eakins et VEALL. 

Les mesures de fixation thyroidienne ont été faites au moyen d'un dispositif classique, 
utilisé depuis de nombreuses anneés dans notre laboratoire 4 cet usage. La fenétre du 
compteur (Mullard type MX 108) est disposée & 45 em du cartilage thyroide, pour rendre 
négligeable les variations de comptage dies 4 la forme de la glande. Le compteur est 
associé & un collimateur conique massif en plomb de 20 cm de haut, congu de telle sorte 
que seule est enregistrée l’activité qui se trouve au niveau de la thyroide dans un rayon de 
5 em autour de l’axe du collimateur. L’activité de la solution ingérée est mesurée dans 
un petit flacon de 40 ml dont le centre est également & 45 cm de la fenétre du compteur. 
activité du tissu thyroidien est déterminé par différence entre les activités mesurées au 
nivevu du cou et & la partie médiane de la cuisse. Ajoutons que, dans le cas ot l'étude 
topographique montre une thyroide ectopique et permet de la localiser, le compteur est 
toujours disposé de fagon & ce que sa fenétre soit approximativement & 45 cm de la thy- 
rok 


l 
Age 
AS 1 
4S 2 2 8 gr 
CAS 3 1.1 gr 
é CAS 4 1.7 gr 
CAS 5 2.3 or 
CAS 6 
“9 CAS 7 
C, CAS 8 
le 5 % (2e j.) 
CAS 9 
CAS 10 7 
mn 1 
1e 2 
CAS 11 3.1 gr 
nN CAS 12 2° 3.6 gr 
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La numération des impulsions est effectuée au moyen d’un intégrateur dont, 
cours d’une mesure, la constante de temps est d’abord réglée & 10 secondes pendant 
minute, puis & 100 secondes pendant les 3 minutes suivantes. Dans ces conditions 
utilise & plein la précision statistique de comptage constante que donne ce type d’appai 
la mesure de la fixation étant effectuée en une dizaine de minutes. Dans ces conditi: 
pour des valeurs réelles de la fixation de 3%, 8% et 25%, les valeurs limites en 
lesquelles il y a 90 chances sur 100 - se trouve la valeur mesurée correspondante s 
respectivement 1.5 4.5%, 6.4% —9.69 et 22.5 Y%o—27. 5%. Ces erreurs con 
tuent un poor a Biles sont en réalité toujours un peu aggravées du fait d’une lé 
re erreur de lecture du voltmétre de mesure et de la linéarité d’un intégrateur qui n 
jamais parfaite. On voit que la précision relative baisse rapidement avec le pourcentag: 
fixation et que des valeurs mesurées inférieures 4 2°, perdent toute signification. 

Cet appareillage, utilisé depuis plusieurs années dans notre laboratoire et avec leg ue 
a été effectuée une partie des mesures présentées dans ce travail, est actuellement re: 
placé par un dispositif spectrométrique 4 scintillations permettant une mesure beauc: 
plus précise des faibles taux de fixation. 


Etude topographique du tissu thyroidien. Elle a été effectuée par le procédé bien con: 
de cartographie thyroidienne. Nous avons exposé ailleurs (20, 22) une revue de cette 
question ainsi que le détail de notre méthode persorinelle et nous ne dirons ici «que 
lessentiel de ce qui est nécessaire & la compréhension de ce travail. 

Nous utilisons le compteur directionnel décrit par Cornett et Honour. I] est con- 
stitué par l’association d’un petit compteur cylindrique & cathode de plomb (Twenty 
Century Electronics type G. 4) et associé & un petit collimateur en plomb, trés élaboré. 
concu par les auteurs pour allier au mieux un certain nombre de propriétés contraiic- 
toires: poids et encombrement, sensibilité, pouvoir de résolution. L’ensemble pése 3.5 kg. 
Le mouvement propre sous la tension de fonctionnement de 1,060 Volts est de 8 coups 
par minute. Une source ponctuelle de 1 wC située sur l’axe, & 2.5 em de lorifice du colli- 
mateur donne 115 coups par minute et ce nombre est réduit de moitié pour un déplace- 
ment latéral de 3.6 mm de la source par rapport & l’axe. Enfin pour une source étendue 
le nombre de coups minute reste constant, quand la distance du nez du compteur 3 la 
source varie de 2.5 & 11 cm. 

Le compteur est solidaire d’un bras de pantographe, dont l'autre bras pore une 
pointe en regard d’une feuille de papier quadrillé. Le rapport du pantographe est 2. de 
telle sorte qu’& un déplacement horizontal de 2 cm de la pointe sur la feuille de papier 
quadrillé correspond un déplacement horizontal de 1 cm du compteur. Le patient ¢tant 
confortablement installé en décubitus dorsal, le cou en hyperextension légére, le compteut 
est disposé 4 2 ou 3 cm du plan cutané au niveau de la région ‘A explorer. On dispose alors. 
successivement, la pointe du pantographe sur le papier quadrillé aux sommets d’un réseau 
de carrés de 2 cm de coté, auxquels correspondent une série de positions du compteur 
réguliérement espacées de 1 em. Pour chacune de ces positions, on compte au chronom¢tre 
sur une échelle de 100 le nombre d’impulsions correspondant 4 un temps déter miné. Par 
suite de la faible fixation thyroidienne des malades atteints de myxoedéme, le temps de 
comptage est de 1 minute, de fagon que pour chaque pointé la précision statistique soit 
suffisante. En chaque sommet du réseau quadrillé, on note le nombre de coups minute 
pour la position correspondante du compteur. Dans le cas des thyroides linguales, «ont 
le volume est faible, on effectue fréquemment, pour augmenter la précision de |'¢tude 
topographique, des pointés supplémentaires situés au centre des carrés du réseau. | eux 
pointés successifs correspondent alors 4 un déplacement du compteur de 7 mm. Les 
mesures sont effectuées 24 heures aprés l’ingestion du radioiode. 

Une fois que le comptage a été effectué en chaque point du réseau, on situe s:r la 
feuille de papier quadrillé les principaux repéres anatomiques: fourchette sternale cla- 
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b 
Fig. 1. a) Face. b) Profil. Cas 2. Grosse thyroide sphérique ‘apparente’ en position linguale. 
Comme pour les autres cartes presentées dans ce travail, les lignes en tirets fins représentent 
les lignes iso-actives 90 % et 70 % de l’activité maxima enregistrée, la ligne en trait fin 50 %, 
la ligne en trait gras 30 %. La ligne 35 % ‘rectifiée’ en tirets gras correspond au mieux a la 
projection du contour apparent de la glande. Poids calculé 8 grammes. 


vicules, bords du cou, contour du menton, contour des lévres, cartilage thyroide, os hyoide, 
ete. On trace ensuite sur le quadrillage, par interpolation linéaire & partir des mesures 
en chaque noeud du réseau, des lignes ‘iso-coups’ ou lignes ‘iso-actives’ correspondant 4 un 
pourcentage déterminé du nombre de coups minute maximum enregistré sur le réseau. 


Nous tragons en général les lignes ‘iso-actives’ correspondant 4 90%, 70%, 50%, et 


30°, de activité maxima. L’ensemble de ces lignes donne une image de la disposition 
spatiale du tissu glandulaire et de la répartition de l’iode dans la glande. Les Figs. 1, 2, 3 
et 5 représentent de telles cartes pour 4 de nos 14 sujets dont le tissu thyroidien fixant 
‘tait en position ectopique linguale ou cervicale haute. 


Préparation des patients. La plupart de nos sujets étaient déja soumis & un traitement 
hormonal avant l’examen au radioiode. Dans tous les cas le traitement a été interrompu 
six semaines au moins avant l’examen, temps qui est accepté comme suffisant pour le 
rétablissement des conditions pathologiques du fonctionnement glandulaire. 

‘our la détermination des cartes frontales, le patient est en décubitus dorsal, le cou 
légérement hyperétendu et la téte maintenue par deux sacs de sable légers. Pour la 
déter mination des cartes sagittales, le sujet est couché sur le cdté, le cou et la téte reposant 
sur 1 petit sac de sable disposé dans l’angle du cou et de l’épaule pour éviter les dé- 
placements de la téte et du cou pendant les mesures, déplacements qui ont tendance a 
se pr oduire plus facilement qu’en décubitus dorsal. 
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Enfin, les mesures étant assez longues, particuli¢érement pour la cartographie, et 
quasi totalité des sujets étudiés étant des enfants, nous avons pu obtenir dans la } 
part des cas une préparation médicamenteuse suffisante pour éviter, avec une surveilla 
facile, les mouvements intempestifs de l’enfant. 


Observations 


Sur 23 cas de myxoedéme ¢tudiés nous en avons trouvé 14 (Table: 
présentant une thyroide ectopique, en position juxta-hyoidienne, s 
hyoidienne et le plus souvent linguale. Pour 7 de ces 14 cas nous avi 
pu faire une carte de la thyroide de face et de profil. Pour 4 autres se: 
une carte de face a été faite. Enfin pour les 3 restants nous avons du n¢ 
contenter de mesures isolées, quoique indiscutables, pour affirmer |’c 
topie thyroidienne, par suite de l’agitation des sujets. Ajoutons que pour 
ces 14 cas une exploration topographique soignée de la région s’étendant 
du milieu du trone au massif facial n’a montré aucune trace de tissu 
thyroidien détectable au radioiode en dehors de la région cervicale haute. 

Pour éviter de surcharger cet exposé nous ne présenterons ici que 
les observations et cartes de 3 de nos 14 cas de thyroides ectopiques. Les 
autres cas se présentent de facon analogue et les résultats de l’étude de 
ces 14 cas sont synthétisés dans le Tableau. Les 3 observations pré- 
sentées sont réduites 4 quelques données essentielles en omettant la de- 
scription des signes cliniques classiques. Néanmoins, pour la totalité des 
sujets examinés, le diagnostic clinique était indiscutable, confirmé par 
le fait que pour la plupart le traitement avait été effectué avec succés et 
que les pourcentages de fixation étaient faibles. 


Cas 2. B. H. 27 ans. Sexe féminin. Début de la maladie: dans la premiére enfance. 
Taille: 1.5 m 4 27 ans. Poids: 52 kg 4 27 ans. Age mental: 10 ans pour 27 ans. Age osseux: 
non déterminé, ostéopétrose nette de la base du crane. Bourgeon apparent & la base de 
la langue et disparaissant & la traction de la langue. 

Traitement: irrégulier et insuffisant depuis le début de la maladie. Fixation thyroi- 
dienne: 4.5% & 1 heure, 14 % & 24 heures et 10°, au 5e jour. 


Cas 11. D. Ju. 6 ans. Sexe féminin. Début de la maladie: entre 1 et 2 ans. Taiile: 
0.75 m & 4 ans, 0.87 m 4 5 ans et 0.91 m 4 6 ans. Poids: 8 kg 4 2 ans, 9.5 kg & 4 ans et 
12.3 kg & 6 ans. Age mental: inférieur & 1 an pour 4 ans et égal 4 4 ans pour 6 ans. Age 
osseux: inférieur 4 8 mois pour 4 ans et égal & 4 ans pour 6 ans. 

Traitement: institué & 4 ans et réguliérement suivi, avec amélioration lente mais 
progressive. Fixation thyroidienne: 7 °% a 1 heure, 5 °% & 24 heures et 4% au 6e jour. 

Cas 13. D. M. 11 ans. Sexe féminin. Début de la maladie: avant 1 an. Taille 0.68 m 
& 2 ans 1/2, et 1.25 m 4 9 ans. Poids: 9.7 kg & 2 ans 1/2 et 35 kg 4 9 ans. Age mental: 
normal & l’Age de 9 ans, aprés traitement. Age osseux: non déterminé. 

Traitement: institué & 2 ans 1/2 et réguliérement suivi avec un excellent résultat. 


Fixation thyroidienne: 5 % 4 1 heure et 3.5% & 24 heures. 
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2.a) Face. b) Profil. Cas 11. Thyroide sphérique en position sus-hyoidienne. 
Poids caleulé 3.1 grammes. 


Sur les 9 de nos 23 patients myxoedémateux, chez lesquels nous n’avons 
pas pu mettre en évidence de tissu thyroidien ectopique, 6 présentaient 
du tissu thyroidien en position normale et 3 ne présentaient aucun tissu 
thyroidien détectable. Ces 3 derniers cas se présentent comme des athyré- 
oses. 

Parmi ceux-ci, l'un mérite une attention spéciale. Il s’agissait d’un 
enfant de 2 ans qui présentait 4 la lére heure une fixation de 4 %, la 
fenétre du compteur étant située & une quarantaine de centimétres de 
la fossette mentonniére. Il se comportait donc, sous cet angle, comme 
beaucoup de nos cas de thyroides linguales. Néanmoins l’étude locale au 
compteur directionnel ne semblait pas donner d’indications bien nettes. 
La Fig. 4 donne le résultat du comptage cartographique systématique 
dans ce cas. Il semble qu’une activité locale minime soit répartie dans 
toute la région buccale, avec deux maxima nets symétriques par rapport 
i un plan sagittal médian. Cette activité doit étre interprétée comme die 
i la salive, les deux maxima correspondant aux glandes salivaires. La 
fixation & la 24e heure était d’ailleurs nulle. Il y a la une cause d’erreur 
possible dans le diagnostic d’une thyroide linguale au moyen du radioiode. 
Néanmoins cette cause d’erreur est facilement éliminée, si l’on remarque 
que lactivité est nettement plus importante dans le cas d’une thyroide 
lnguale et localisée dans une région unique. 


Discussion 


“requence de la thyroide linguale dans le myxoedéme. Il semble que 
lex stence anatomique de thyroides linguales ait été décrite pour la pre- 
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a 


Fig. 3. a) Face. b) Profil. Cas 13. Thyroide ellipsoidale en position juxta-hyoidienne, nettement 
latéralisée a droite et de dimension antéro-postérieure importante avec aspect bilobé. Poids 
calculé 5.5 grammes. 


miére fois par VERNEUIL en 1853 et que la premiére observation clinique 
en ait été faite par Hunt en 1866. Néanmoins dans la monographie trés 
compléte qu’il a publiée en 1936 sur la thyroide linguale Montcomrry 
estime que le premier cas histologiquement confirmé est celui de Hickman 
en 1869. 

Depuis cette époque un assez grand nombre de cas ont fait l’objet de 
publications dans la littérature. Néanmoins, jusqu’au présent travail. 
cette anomalie semble apparaitre comme relativement rare. En 1936 
MontGoMERY dénombrait 231 cas publiés dont il retenait 144 comme 
authentiques. En 1950 ScHILLine indiquait que le cas qu il rapportait 
était le premier observé au Strong Memorial and Rochester Municipal 
Hospital depuis sa fondation (pour 240,000 entrées). En 1956 Erynorn et 
LARSSON estiment 4 300 le nombre de cas rapportés depuis la découverte 
de l’anomalie. 

En fait nos résultats montrent que cette anomalie est beaucoup moins 
rare qu'il n’y parait, puisque, guidés par une corrélation éventuelle entre 
le myxoedéme et l’ectopie thyroidienne, nous avons pu découvrir en 
espace de 8 mois 14 cas de thyroides ectopiques en position cervicale 
haute et en majorité linguales. En effet, si l'on se rapporte aux c: rac- 
téristiques précédemment décrites du compteur utilisé et aux acti ités 
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Fig. 4. Cas 23. Réseau de comptage sur un plan frontal dans un cas 

d’athyréose. On remarquera l’activité minime répartie dans la région 

buccale avec deux domaines représentés par des cercles oi elle est 
légérement plus élevée et qui correspond aux glandes salivaires. 


locales en coups par minute a partir desquelles ont été construites les 
cartes (Figs. 1, 3, 2, et 5), la présence en position ectopique et l’absence 


en position normale de tissu thyroidien fixant le radioiode est indiscu- 
table. Dans les cas N° 6, 7 et 10 ot lagitation de enfant n’a pas permis 
la détermination d’une carte compléte, une activité hautement significa- 
tive a été enregistrée au niveau de la fossette du menton, l’activité au 
niveau du cartilage thyroide n’étant pas significative. D’autre part. si 
depuis utilisation du radioiode pour l'étude fonctionnelle de la thyroide 
un assez grand nombre de cas de thyroides linguales découverts par leurs 
signes cliniques (compression, hémorragie, difficultés respiratoires, troubles 
mécaniques de la parole, sensation de corps étrangers, etc.) puis con- 
firmés par le radioiode ont fait l’objet de nombreuses publications dont 
on trouvera mention dans une revue générale trés récente (11), il n’en 
va pas de méme des cas de thyroides linguales découverts par l’iode radio- 
actif seul. En effet en 1955 MacGirr et Hutcuison ne dénombrent que 
2 cas de thyroides linguales diagnostiqués au moyen du radioiode seul: un 
cas publié par ALLEN et ses collaborateurs et un des cas présenté dans 
leur propre article. Sur nos 14 cas de thyroides ectopiques, seul le cas 
N’ » avait été découvert cliniquement avant l’examen au radioiode. Nos 
13 cutres cas ont été découverts par le radioiode seul et ne présentaient 
aucn autre signe d’ectopie thyroidienne. 
—593088. Acta Radiologica. Vol. 51. 
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MontcoMeEry, sur les 144 cas de thyroides linguales cités dans sa 
monographie, reléve sans en tirer de conclusions 21 cas, soit 14.5 ’/. 
d’insuffisance thyroidienne congénitale confirmée, s’étendant du my» 
déme léger au crétinisme avec absence de corps thyroide en posit on 
normale. MacGirr et Hutcuison les premiers ont émis l’hypothés2 | ue 
le myxoedéme de l’enfant pouvait étre lié 4 lectopie de la gla de 
thyroide demeurée en position linguale, admettant ainsi implicitem nt 
une grande fréquence de cette anomalie dans le myxoedéme. Nos résuli its 
confirment ce point de vue, puisque nous trouvons 14 cas de thyroi les 
ectopiques en position haute sur 23 cas de myxoedéme caractéristig es. 
soit une fréquence de 60%. 

On peut se demander comment un tel fait n’a pas été mis en lum) ére 
plus tot, eu égard 4 l'emploi intensif du radioiode dans l'étude des fone- 
tions thyroidiennes chez l homme depuis une dizaine d’années. Les raisons 
principales nous en semblent étre les suivantes: ce sont surtout les hyper- 
thyroides et le cancer de la thyroide qui ont fait lobjet d’examens 
routiniers au radioiode. D’autre part, si un nombre énorme de travaux 
ont été effectués sur l'étude physiologique et pathologique de la thyroide 
au moyen du radioiode, il en est relativement peu qui soient consacris } 
étude morphologique locale de la glande. Enfin les doses de I néces- 
saires, pour mettre en évidence de fagon significative un faible volume de 
tissu thyroidien en position ectopique cervicale haute ou linguale, sont 
supérieures aux doses traceuses habituellement admises. Récemment 
BERMOND indique briévement qu’aprés avoir pris connaissance du travail 
de MacGirr et Hutcuison, il a entrepris la recherche de la thyroide 
linguale dans 25 cas de myxoedéme congénital, aprés ingestion d'une 
dose traceuse de I, et n’a pu mettre en évidence une fixation si- 
gnificative dans la région sus-hyoidienne. Nous pensons que ce résultat 
négatif est di a des causes techniques. 

En définitive, sur 23 cas de myxoedéme indiscutables représentant 
tous les cas examinés par nous sans aucune sélection durant une période 
de 8 mois, nous avons trouvé 14 cas de thyroides juxta-hyoidiennes, sus- 
hyoidiennes ou le plus souvent linguales, 6 cas de thyroides hypofonc- 
tionnelles en position normale et 3 cas d’athyréose. Le groupe des thyro- 
ides ectopiques comprend 12 filles et 2 garcons, le groupe des thyroides 
en position normale 4 garcons et 2 filles et le groupe des athyréoses 3 
filles. Contrairement 4 lopinion classique l’athyréose est relativement rare 
et une corrélation manifeste existe entre le myxoedéme et l’ectopie 
thyroidienne en position cervicale haute ou linguale. 


Forme, position et poids des thyroides ectopiques. L’examen des cartes 
(Figs. 1, 2 et 3) montre que les thyroides ectopiques se présentent en gros 
comme plus ou moins sphériques ou ellipsoidales. Dans ce dernier cas 
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FREQUENCE DES THYROIDES LINGUALES DANS LE MYXOEDEME 


Fig. 5. Cas 14. Cartographie de face. Petite thyroide en position 
juxta-hyoidienne se prolongeant vers le haut par un tractus vers 
la base de la langue. 


elles sont dans ensemble symétriques par rapport 4 un plan sagittal, 
avec un grand axe antéro-postérieur. Dans 10 des 11 cas ou une carte a 
pu ¢tre faite la thyroide ectopique était médiane. Seule dans le cas N° 13 
(Fig. 3) elle était latéralisée 4 droite. En aucun cas nous n’avons pu mettre 
en évidence deux lobes. Signalons le cas N° 14 (Fig. 5) ot la thyroide 
ectopique juxta-hyoidienne se prolonge vers le haut par un tractus re- 
montant vers la base de la langue. 

Kn ce qui concerne la position des glandes ectopiques nous avons 
divisé nos 14 cas en 3 groupes. Les cas | 4 7 représentent des thyroides 
en position linguale. Les cas 8 4 11 représentent des thyroides en position 
sus-hyoidienne. Les cas 12 4 14 représentent des thyroides en position 
juxta-hyoidienne. 


Certains auteurs (1, 6, 12 et 15) ont préconisé des méthodes plus objectives et plus 
précises que la simple palpation pour apprécier le volume de la glande thyroide. Ces 
méthodes supposent connue la projection du contour apparent de la glande sur un plan 
frontal ou mieux sur deux plans rectangulaires (7). Nous avons effectué, avec le compteur 
directionnel utilisé dans le présent travail, de nombreuses études cartographiques sur des 
nod *les artificiels (20, 22). Il en résulte que dans le cas d’une source radioactive homo- 
gene de I'**, de densité égale & l’unité et de forme ellipsoidale, une assez bonne approxi- 
mation de la projection du contour apparent de la source sur un plan perpendiculaire & 
axe du compteur est obtenue en considérant la ligne iso-active représentant 50% de 
act vité maxima enregistrée. Certains auteurs, utilisant d’autres compteurs, avaient 
déji roté ce fait (6). 
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Néanmoins l’approximation ainsi obtenue |’est encore sensiblement par défaut. | ne 
meilleure approximation est obtenue en construisant ce que nous appelons la ligne 3° °, 
‘rectifiée’. Pour cela, suivant une indication d’ALLEN et GoopWIN, on soustrait di 
valeur de l’activité mesurée en chaque point du réseau quadrillé du comptage, la va 
moyenne de l’activité mesurée aux points situés 4 la périphérie du réseau et qui se ti ju- 
vent manifestement en dehors de la projection de la source. On soustrait ainsi, en g 
de activité mesurée en chaque point ce qui revient au mouvement propre et au rayo! 
ment diffusé par le nez du collimateur, provenant de régions de la source qui ne sont 
‘vues’ par le compteur. Les chiffres obtenus sont alors proportionnels en chaque poi 
la seule activité située dans l’élément de volume de la source ‘vu’ par le compteur 
ligne 35 % ‘rectifiée’ est obtenue en construisant par interpolation la ligne iso-a 
correspondant & 35 °, de l’activité maxima, 4 partir des valeurs de l’activité ainsi corr » 
en chaque point. Cette derniére ligne s’est révélée, avec le compteur directionnel uti 
étre une excellente approximation, dans le cas de nos sources artificielles ellipsoida es, 
de la projection du contour apparent de la source sur un plan perpendiculaire a | axe 
du compteur. Ces lignes 35 °% rectifiées sont représentées en tirets gras sur les cartes 
Figs. 1, 2, 3 et 5. 

Nous avons pu ainsi apprécier la projection du contour apparent de la glande 
deux plans rectangulaires, l'un frontal (face), l'autre sagittal (profil). 

Les thyroides étant de forme ellipsoidale nous calculons leur volume de la facon 
suivante: 

A, B et C étant les demi-axes d’un ellipsoide, son volume est: 


V = 42 ABC 
Soit: 
Si = aAB (1) 
S, = 


les deux surfaces de section de l’ellipsoide par deux de ses trois plans rectangulaires de 
symétrie. Le volume peut s’exprimer sous la forme: 


y 4 
28 


Les Figs. 1 et 2 montrent que l’orientation des thyroides est telle que 5, et 5, peuvent 
étre, avec une approximation suffisante, confondues avec les surfaces limitées par les 
projections du contour apparent sur un plan de face et de profil, B étant le diamétre com- 
mun & ces deux contours. §, et 8, sont déterminées avec un planimétre 4 partir des cartes 
de face et de profil. On détermine B par approximation graphique. L’expérience sur de 
nombreux modéles nous a montré que l’application de la formule (2) donnait une bien 
meilleure approximation que la formule (1) dans le cas de volumes dont la forme ellipsoi- 
dale n'est qu’approchée. 

Le tissu thyroidien étant supposé avoir une densité égale 4 1, les poids sont consi- 
dérés comme égaux aux volumes. Nous estimons que l’erreur sur les poids détermines 
par cette méthode n’excéde pas + 30 %,. 


Le Tableau donne les poids ainsi déterminés dans les 7 cas ou une 
double carte face-profil a pu étre effectuée, ainsi que les surfaces limitées 
par la projection du contour apparent sur un plan frontal dans les 1! cas 
ou une carte de face a été faite. Le poids moyen obtenu est de 3.6 grammes. 
mais. si on met 4 part la grosse thyroide de 8 grammes du cas N° » qui 
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est le seul de nos cas ot la thyroide linguale était ‘apparente’ avec des 
sig ies locaux de compression, ce poids moyen descend a 2.9 grammes. I] 
est intéressant de remarquer, en mettant a part également le cas N° 2. 
qu dans les cas N° 3, 4 et 5 ott la thyroide est en position linguale les 
poi ls sont inférieurs 4 ceux trouvés dans les cas N° 11, 12 et 13 ot la 
th, roide est en position sus-hyoidienne ou juxta-hyoidienne. Notons 
eniin que pour les cas N° 3, 4, 5 et 2, de thyroides linguales ot nous 
avins pu déterminer approximativement le poids de la glande. aux ages 
res ectifs de 5—9—12 et 27 ans correspondent les poids de 1.1—1.7—2.3 
et grammes. 

\ propos des 144 cas de thyroides linguales faisant l'objet de sa mono- 
graphie MonrcomeEry donne les précisions suivantes en ce qui concerne 
la forme et la dimension. La forme a été désignée, aprés observation in 
situ dans 33 cas, par les expressions de sphérique dans 12 cas, hémi- 
sphcrique dans 10, ronde dans 7 et sphéroide, ovale. ovoide et semi- 
ellipsoidale dans chacin des cas restants, ce qui s’accorde bien avec nos 
observations cartographiques. La dimension a été appréciée dans 100 cas 
et s'étend de celle d'une orange a celle d’un pois. Dans 60 % des 100 cas 
elle est jugée de l’ordre de celle d’une noix de 3 cm de diamétre au moins. 
représentant done un poids de 8 grammes ou plus. II s’agit dans tous ces 
cas de thyroides linguales ‘apparentes’. Il est significatif que dans notre 
cas N° 2, le seul qui corresponde a une thyroide linguale ‘apparente’ 
détectée par des signes de compression, cette derniére soit jugée par notre 
méthode avoir un poids de 8 grammes. 


Fixation du radioiode par les thyroides ectopiques. Pour chaque sujet 
de nos 3 groupes, thyroides en position ectopique, thyroides en position 
normale et athyréoses, la fixation du radioiode a été mesurée | heure et 
24 heures aprés l’ingestion. Pour les thyroides en position ectopique. une 
ou deux mesures supplémentaires de la fixation ont été effectuées quel- 
ques jours aprés l’ingestion et dans les cas N° 2, 10 et 12 la période 
effective a été déterminée avec précision. L’ensemble des résultats est 
présenté dans notre tableau. 

Ces résultats sont en accord avec ceux de différents auteurs (4, 13, 16. 
25. 27, 30). Pour les sujets athyréotiques la fixation reste pratiquement 
nulle, eu égard a la sensibilité de notre dispositif de détection, quelque 
soit le temps écoulé aprés lingestion. Pour les sujets possédant du tissu 
thyroidien fonctionnel, la fixation en régle générale passe par un maximum 
puis décroit (4, 16, 27, 30). La fixation a la lére heure est déja élevée par 
rapport a la fixation a la 24e heure et dans de nombreux cas elle lui est 
supérieure (4, 16, 27, 30). D’autre part, pour le groupe des thyroides 
ectopiques, les mesures aprés la 24e heure montrent en général, a l’ex- 
ception des cas N° 11 et 14, une baisse rapide de la fixation. 
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Fig. 6. Cas 2. Coupe histologique du tissu thyroidien lingual. Les 

vésicules petites ont une lumiére presque virtuelle bordée par 

une couche de cellules cylindriques. De rares vésicules renferment 

de la colloide. Le stroma abondant est trés riche en vaisseaux 

sanguins. Tous ces signes corroborent un état typique d’hyperac- 
tivité du parenchyme thyroidien. 


Cette allure générale de la variation de la fixation en fonction du 
temps nous semble indiquer une activité fonctionnelle du tissu thyroidien 


supérieure 4 la normale. Dans le cas N° 2, qui est le seul de nos cas oii 
la thyroide linguale entrainant des troubles mécaniques a été diagnos- 
tiquée avant l’examen au radioiode, une biopsie a été pratiquée. L’examen 
histologique (Fig. 6) montre un tissu thyroidien hyperfonctionnel carac- 
téristique. Dans ces conditions la faible fixation de nos thyroides linguales 
pourrait étre d’origine volumétrique. 

Dans leur étude détaillée de l’insuffisance thyroidienne au moyen du 
radioiode chez 13 enfants BERNHEIM et BERGER divisent leurs sujets en 
3 groupes. (Un groupe I de 7 enfants dont le taux de fixation quasi nulle 
est insensible 4 la TSH — thyreostimuline hormone — et dont le taux 
de PBI — protein bound iodine — est également quasi nul. Un groupe 
II de 4 enfants, dont le taux de fixation est faible et sensible 4 la ‘TSH 
dans un des quatre cas seulement, mais dont le taux de PBI™ est rela- 
tivement important par rapport & un taux de PBI faible. Enfin w 
groupe III de 2 enfants 4 taux de fixation et de PBI trés élevé.) D’aprés 
ces auteurs, leur groupe I correspond a des sujets atteints d’athyr‘ose. 
Leur groupe II représente des sujets possédant du tissu thyroidien ‘onc- 
tionnel, mais en faible quantité. Ils expliquent le taux élevé de PBI’* par 
rapport au taux de PBI” dans ce groupe, au moyen d’une hypothé:e de 
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Ri as vérifiée par BLom et TERPsTRA sur 2 patients atteints de myxoedéme 
api °s thyroidectomie sub-totale et citée par MacGirr et HurcHison: pour 
sat sfaire la demande en hormones thyroidiennes de l’organisme, le tissu 
th) oidien, présent en faible quantité, est soumis 4 une intense stimu- 
lat n par Vhormone thyréotrope et devient hyperfonctionnel, avec une 
vit sse de renouvellement (turnover) trés rapide de l’iode sans stockage 
int 1-thyroidien. Ceci explique qu’aprés ingestion de I, une fraction 
imj ortante de hormone produite soit marquée par le radioiode, alors 
que la production totale d’hormones reste petite par suite de la faible 
quaatité de tissu thyroidien. Enfin leur groupe III correspond a 2 sujets 
porreurs de thyroide volumineuse et hyperfonctionnelle associée 
a une encéphalopathie, dont les auteurs pensent que le myxoedéme 
s‘explique par la production d’une ‘fausse’ hormone non utilisable par 
les tissus, suivant le mécanisme mis en évidence par HutcHison et 
MacGirRr. 

(Juoique lobjet du présent travail ait été essentiellement de mettre 
en ¢vidence la fréquence des thyroides en position ectopique dans le 
myxoedéme et que par suite nous n’ayons pas fait de mesures de PBI™ 
chez nos malades, nous pensons que l’on peut raisonnablement les classer 
dans les trois groupes de BERNHEIM et BerGER. Nos trois cas d’athy- 
réose correspondent a leur groupe I de patients athyréotiques. Nos 14 
cas de thyroides ectopiques et nos 7 cas de thyroides en position normale, 
nous paraissent, 4 l’exclusion des cas N° 10 et 12, correspondre a leur 
groupe II. Nous trouvons entre ces deux groupes une proportion inverse 
de la leur, 18 cas de tissu thyroidien fixant contre 3 athyréoses, alors 
quils trouvent 4 cas de tissu thyroidien fixant contre 7 athyréoses. Mais 
il faut remarquer que ces auteurs eux-mémes estiment que probable- 
ment une étude plus poussée les aurait amenés A classer une partie des 
sujets de leur groupe I dans leur groupe II. La fréquence des thyroides 
ectopiques dans le myxoedéme, que nous avons mis en évidence, joue 
d'ailleurs dans ce sens. Sans donner de précisions, ils estiment 4 1/30éme 
du poids normal le poids du tissu thyroidien des sujets de leur groupe II. 
Si on admet une valeur de 15 grammes pour le poids de la thyroide d’un 
enfant normal de 8 4 10 ans, nos mesures de poids des thyroides linguales 
entrainent une proportion nettement plus forte, de 1/15éme a 1/5éme. 
)’autre part nos mesures de fixation indiquent une fuite rapide de l’iode 
et une période effective courte, ce qui, associé A l’aspect histologique du 
tissu prélevé dans le cas N° 2 (Fig. 6), est le signe d’une certaine hyper- 
fonctionnalité du tissu thyroidien, en accord avec l’hypothése de Rices 
et le taux de PBI relativement élevé trouvé par BERNHEIM et BERGER 
sur les sujets de leur groupe II. 

__fnfin il est remarquable que parmi nos 14 cas de thyroides ectopiques, 
si on met & part le cas N° 2 qui correspond & une thyroide linguale 
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apparente trés volumineuse, les cas N° 10 et 12, qui présentent de |: in 
la fixation 4 la 24éme heure la plus marquée, sont également les se 
présentant une encéphalopathie indiscutable avec troubles encépha 
graphiques importants. Leurs fixations de 24 heures sont respectivem: 
de 13 % pour le cas N° 10 avec une thyroide probablement de l’ordre 

2 grammes au plus et de 23 % pour le cas N° 12 avec une thyroide 
ordre de 3.5 grammes. Nous pensons que ces fixations trés élevées, 
égard au faible poids de tissu thyroidien en jeu, associées 4 une en ¢- 
phalopathie, concernent 2 sujets porteurs de thyroide ectopique © r- 
respondant au groupe III de BeERNHEIM et BERGER. 


Conclusion 


1°) Sur tous les cas de myxoedéme ‘tout venant’, qui, au cours d’\ne 
période de 8 mois, nous ont été soumis pour examen au radioiode, 14 ont 
été trouvés porteurs d’une thyroide ectopique (7 en position linguale, 4 en 
position sus-hyoidienne et 3 en position juxta-hyoidienne) avec absence 
de tissu thyroidien en position normale, 6 possédaient une thyroide en 
position normale et 3 étaient totalement privés de tissu thyroidien fixant 
le radioiode, se présentant comme des athyréoses. Contrairement } 
opinion communément admise la majorité de nos cas de myxoedéme. 
soit 60 %%, ne correspond ni 4 des thyroides hypofonctionnelles en posi- 
tion normale, ni 4 des athyréoses, mais 4 des thyroides ectopiques de 
faible volume en position cervicale haute ou linguale. La corrélation de 
l’ectopie thyroidienne linguale et du myxoedéme semble done indiscu- 
table. 

Dans 7 de nos 14 cas de thyroides ectopiques la méthode cartogra- 
phique nous a permis d’apprécier la forme et le poids de ces thyroicles. 
Elles se présentent en gros comme sphériques ou ellipsoidales avec un 
grand axe antéro-postérieur, aucune n’étant bilobée. Dans 6 de ces 7 
cas le poids, 4 30 °% prés, était compris entre 1 et 5.5 grammes, avec une 
valeur moyenne de 3 grammes environ. Le 7éme cas correspond a une 
thyroide linguale de 8 grammes, seul de nos cas ot la découverte de 
lectopie a été die aux conséquences mécaniques et non au radioiode. 
Il est probable que si le traitement du myxoedéme n’existait pas. la 
fréquence des thyroides linguales ‘apparentes’ serait beaucoup plus 
grande. l’absence de thérapeutique entrainant une incitation par | hor- 
mone thyréotrope avec hyperplasie de ces petites thyroides linguales. 

2°) Pour nos 14 cas de myxoedéme porteurs de thyroides ectopicjues. 
la fixation thyroidienne 1 heure aprés l’ingestion se situe entre 2 °, 
et 12 % et celle 24 heures aprés l’ingestion entre 3 % et 23 °,. La fix: tion 
& la lére heure est relativement élevée par rapport a celle a la 2 éme 
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h-ure et lui est méme fréquemment supérieure. Enfin les mesures de 
« fixation thyroidienne effectuées plusieurs jours aprés lingestion du 
lioiode indiquent une fuite du radioiode de la glande sensiblement plus 
: pide que pour une thyroide normale. Nous pensons que cette allure 
g nérale de la fixation est indice d’une hyperfonctionnalité du tissu 
yroidien ectopique, la faible valeur du taux de fixation pouvant s’inter- 
‘ter comme die a la petitesse du volume de tissu thyroidien mis en 
1. Cette hyperfonctionnalité s’accorderait avec lobservation faite par 
‘férents auteurs que dans certains cas de myxoedéme, aprés ingestion 
radioiode I™, le taux de PBI™ circulant est relativement élevé par 
rapport au taux de PBI”. Dans un de nos cas, ot une biopsie a pu étre 
faite, cette hyperfonctionnalité était histologiquement manifeste et, 
dautre part, il est digne d’étre noté que dans nos 14 cas de thyroides 
ectopiques la suppression du traitement, pendant les deux mois qui ont 
precédé examen au radioiode, a été beaucoup mieux supportée que dans 
nos 3 cas d’athyréose. 

3°) Dans certains cas rares le myxoedéme s’explique par un défaut de 
secrétion de thyréostimuline dai a des perturbations hypophysaires ou 
diencéphaliques. Dans d’autres cas, rares également, il semble qu’il 
sagisse d'un défaut enzymatique entrainant la production d’une ou 
plusieurs ‘fausses hormones’ physiologiquement inactives (18). Dans la 
grande majorité des cas le myxoedéme est classiquement considéré comme 
di, soit & une agénésie primitive de la glande, soit 4 son atrophie durant 
la vie intra-utérine, soit 4 son hypoplasie, les causes de ces phénoménes 
pathologiques restant inconnues. 

Récemment MacGirr et HuTCHISON ont avancé que la cause princi- 
pale du myxoedéme est la dysgénésie de la glande thyroidienne, défaut de 
développement lié 4 la migration plus ou moins incompléte des ébauches 
embryonnaires le long du tractus thyréoglosse. Pour ces auteurs l’agé- 
nésie primitive de la glande n’existerait pas, son développement plus ou 
moins insuffisant serait hé a son ectopie et linsuffisance hormonale 
entrainant le myxoedéme serait die au volume trop petit du tissu thyroi- 
dien ectopique. Cette conception pathogénique expliquerait simplement 
les variations observées dans le degré de gravité et le caractére plus ou 
moins tardif de apparition du myxoedéme, par la masse plus ou moins 
grande de tissu thyroidien ectopique. I] reste que l’on ignore quels sont 
les facteurs qui déterminent l’ectopie thyroidienne. Peut étre que les 
facteurs génétiques, que BERNHEIM et ses collaborateurs ont mis en 
lumiére dans le développement du myxoedéme congénital, pourraient 
jouer un réle dans la migration plus ou moins incompléte de I’ébauche 
thy roidienne. 

Néanmoins, la fréquence considérable des thyroides ectopiques, le 
plus souvent linguales, que nous pensons avoir bien mis en évidence dans 
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le présent travail, la variabilité du volume de ces derniéres et le caractér : 
hyperfonctionnel probable du tissu qui les compose, nous paraissent con- 
firmer les conceptions de MacGirr et Hutcuison sur la pathogénie di 
myxoedéme. 

4°) Comme nous venons de le voir, selon les idées des auteurs précité . 
le myxoedéme est di au développement insuffisant du tissu thyroidier . 
lié lui-méme a l’ectopie glandulaire. Swan, HARPER et CHRISTENSEN, | 
la suite d’une intervention chirurgicale sur une fillette de 9 ans, nou 
myxoedémateuse et porteuse d’une thyroide linguale, ont eu lidée, pour 
éviter Papparition du myxoedéme, de greffer la glande extirpée dans |e 
grand pectoral et dans un grand droit. Aprés une phase d’hypothyroidie 
état de la malade s’est amélioré et le caractére fonctionnel des deux 
autogreffes a pu étre vérifié par le radioiode, ainsi que leur sensibilité 3 
la régulation hormonale hypophysaire. Ce résultat permettrait peut étre 
d’envisager, chez des sujets myxoedémateux porteurs de thyroide linguale. 
lautogreffe du tissu ectopique dans une région anatomique ou il pourrait 
atteindre un développement suffisant pour assurer les besoins hormonaux 
de lorganisme. 
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RESUME 


L’étude topograpique locale du tissu thyroidien au moyen du radioiode, effectuce 
dans 24 cas de myxoedéme ‘tout venant’ a montré une fréquence de 60%, de thyroides 
ectopiques en position cervicale haute et le plus souvent linguales. La fixation globule 
du radioiode par ces thyroides ectopiques a été étudiée. Les résultats obtenus semblent 
corroborer les conceptions de MacGirr et Hutcuison sur la pathogénie du myxoedéme 
liée 4 une dysgénésie thyroidienne. En conséquence une suggestion est faite quant aux 
possibilités éventuelles d’une thérapeutique nouvelle du myxoedéme. 


SUMMARY 


Local topographic studies of thyroid tissue by means of I in a material of : 
unselected cases of myxedema have shown a frequency of 60% of ectopic thyroid 
high-cervical situations, mostly in the lingual region. The global uptake of radio iodin 
the ectopic thyroids has been studied and the results seem to corroborate the con 
tions of MacGirr & Hutcuison as to the pathogenesis of myxedema being based u 
thyroidal dysgenesis. A possible new method of treating myxedema is suggested. 


FREQUEN( E DES THYROIDES LINGUALES DANS LE MYXOEDEME 


ZUSAMMENFASSUNG 


Lokale topographische Untersuchungen des Thyreoideagewebes mit I" in 24 Fallen 
einem Myxédem “tout venant” zeigten, dass ektopisches Schilddriisengewebe im 
en Halsgebiet in 60°, der Fille vorlag; am haufigsten war es lingual. Die globale 
nahme von I" in den ektopischen Schilddriisen ist studiert worden. Die erzielten 
ultate scheinen die Auffassung von MacGrrr & Hurcuison iiber die Pathogenese 
Myxédemes im Verhiltnis zum Vorhandensein einer Thyreoideadysgenesie zu be- 
ten. Auf Grund dieser Ergebnisse wird die mégliche Anwendung einer neuartigen 
andlungsmethode des Myxédemes angedeutet. 
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BOOK REVIEWS 


R ENTGEN MANIFESTATIONS OF ADULT RHEUMATOID ARTHRITIS — WITH SPECIAL REGARD 
To THE Karty Cuances. By Pekka Soila. 144 pages, 122 illustrations. Acta Rheuma- 
tologica Scandinavica Supp. 1 (1958). Price Sw. Kr. 30: 


The author has made a systematic study of the roentgenologic changes in the skeleton 
ai | soft tissues in rheumatoid arthritis. His report is based on a material of 1,032 patients. 
‘| course of the disease was studied by follow-up examinations in some of the cases. 

The symptomatology is analysed from the standpoints of soft tissue changes, calcium 
co: tent changes, joint space changes, cysts, erosions, alignment changes, periosteal changes, 
hone deformities, ankyloses, deformations and fusions, and osteochondrosis. 

This fundamental investigation gives a further demonstration of the value of the 
rocntgen examination both in furnishing an early diagnosis and in assisting the study of 
later stages of the disease. 


Folke Knutsson 


PHYSIKALISCHE GRUNDLAGEN DER RONTGENDIAGNOsTIK. Von G. Spiegler. 94 8., 71 Abb. 
George Thieme Verlag, Stuttgart 1957. DM 18: 


The author of this book is a well-known writer on the photographic and physical 
aspects of roentgenography and is familiar with the practical problems which arise in 
diagnostic roentgenology. 

The book deals with the physical fundamentals and opens with a consideration of 

the effects connected with the absorption of roentgen rays in matter and changes which 
the beam undergoes when passing through an object. Some of the essential factors which 
are required for obtaining a roentgenographic image are elucidated by drawing parallels 
to roentgen therapy. In the roentgenographic processes, however, many interesting 
details that ordinarily do not receive much attention are involved and these are brought 
to light and discussed largely from new angles. The contrast of the image and its influence 
on the sharpness, the influence of density on the contrast, and the relative nature of the 
conception of sharpness, are dealt with and exemplified by views that are as a rule very 
well chosen. Some of the properties of intensifying screens which earlier have not received 
much attention are stressed. Geometrical problems connected with magnification tech- 
niques, and the question of ‘dose against contrast’ are discussed in a section dealing with 
the choice of apparatus. The quality of the image as influenced by different techniques 
is dealt with in connection with a discussion of the concept of a given ‘harmonious pic- 
ture’. Examples of ‘megavoltage’ technique are included. Such sources of error as may 
arise in the reproduction of films are illustrated in a series of figures. 
The author’s approach to the subject of secondary radiation is partly new and a 
il chapter in which the physical aspects are considered is devoted to this question; 
‘nce is made to the problems of protection against radiation. Then follows a dis- 
m of the roentgenographic image conceived as consisting of two separate picture 
elements: one produced by the focal radiation and the other by the secondary radiation. 
The contrasting details of the image in relation to the different structural details and the 
poss! ilities of misinterpretation are analyzed. 
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The book bears the stamp not only of a theorist’s dry scientific approach but als: 
that particular freshness associated with sound knowledge of the practical proble 
arising in diagnostic roentgenology. The reader will surely draw inspiration from t 
source in this endeavour to meet the ever increasing demands for good quality roentge 
grams. Many hitherto neglected problems are dealt with and many new facts are m 
tioned. The book may be described as an extremely pleasant one and the illustrati: 
are excellent; an extensive bibliography is appended at the end of each chapter. 


Ove Mattsson 


RapioLogicaL DiaGnosis oF Broncutectasis. By C. B. A. J. Puijlaert (Proefschri't 
16 pages, 44 illustrations. H. E. Stenfert Kroese, Leiden 1957. 


The book deals with the employment of conventional radiography, tomograyj\iy, 
and bronchography in the diagnosis of bronchiectasis as well as the signs that call fo 
bronchography. “In many cases ordinary radiography and planigraphy will show ‘he 
total extent of the bronchiectatic process much better than conventional bronchogray|iy. 
because with this latter method often only some of the ectases are filled with contrast 
medium’’, is a sentence which unfortunately, pretty well exemplifies the subject matte: 
as a whole. The illustrations are generally good. Films are reproduced with the aim of 
showing the value of ’sterilizing’ the bronchial tree with antibiotics before the examina- 
tion, but there is no mention of bronchoscopic aspiration, which may be necessary before 
bronchography in cases of large, secretion-filled ectases. The references to the literature 
are extremely comprehensive. 


Uno A. T. Norlin 


Rapio.LocicaL Puysics. By M. E. J. Young. 365 pages, 183 illustrations, 33 tables. 
H. K. Lewis, London 1957. 42 sh. 


This is a text-book for student radiologists and radiographers. The treatment is 
therefore, with some exceptions, rather elementary and does not presuppose much previous 
knowledge of mathematics and physics. It is also intended for physicists commencing 
hospital work. While much in the book on the physical foundations of radiology will 
already be well-known to such readers, the parts on dosimetry, dose-planning, etc. they 
should find useful. Lists of references to the literature facilitate further study of the 
different matters treated, and selected examination-questions afford the student an 
opportunity to test the knowledge he has acquired. 

The book gives a review of roentgen technology, including a brief description of 
multimillion volt machines and the elements of radioactivity. The interaction between 
radiation and matter and the principles of dosimetry make excellent reading. Dosimeters 
and GM and scintillation counters, etc. are described. The applications of physics to 
diagnostic radiology, and certain chemical and biologic effects of radiation are treated 
in two chapters and the measurement, calculation, and planning of dose distribution 
in various forms of radiotherapy are dealt with in some detail. The chapter on the pro- 
duction and medical uses of radioisotopes cannot give much more than a few exainples 
from this wide field of work; it includes a short account of dose calculation. The book is 
concluded by a chapter on radiation protection. 

As a whole, the book can be recommended both to students and teachers of the sub- 
ject. Many of the diagrams and tables will be of use in practical work. 

Sven Benn 
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BOOKS RECEIVED 


We acknowledge with thanks under this heading books received for review, which 
trust will be regarded as a sufficient mark of appreciation of the courtesy of the sender. 
: reviews of selected items will appear as soon as opportunity affords. 


‘DE RaDIOLOGIQUE DE LA CiRCULATION VEINEUSE DU MEMBRE SupERIEUR (Sujet 
normal). Par Ercole Lavizzari et Valerio Ottolini. Masson et Cie., Paris 1958. 
xAY Microscopy AND MIcRORADIOGRAPHY. Proceedings of a symposium held at the 
Cavendish Laboratory, Cambridge 1956. Academic Press Inc., New York 1957. 
\€ HunpDRED CiinicaL Cases PRESENTED AT THE ELEVENTH INTERNATIONAL CONGRESS 
or DERMATOLOGY, Stockholm 1957. By AnpERs Lopin and HerRMAN GENTELE. 
Acta Dermato-Venereologica, Stockholm 1958. 

MEDIZINISCHE RONTGENTECHNIK. II. Physikalisch-technischer Teil, herausgegeben von H. 
Schoen. 2., neu bearbeitete und erweiterte Aufl. Georg Thieme, Stuttgart 1958. 
TUBERCULOSIS IN WHITE AND NEGRO CHILDREN. Volume I. The roentgenologic aspects 
of the Harriet Lane Study. By Janet B. Harpy. Volume II. The epidemiologic 
aspects of the Harriet Lane Study. By Miriam E. Braitey. Harvard University 

Press, Cambridge, Mass., 1958. 

GRUNDLAGEN DER STRAHLENBIOLOGIE. Von Z. M. Bacg und P. ALEXANDER. Deutsche 
Ubersetzung herausgegeben von H.-J. Maurer. Georg Thieme, Stuttgart 1958. 

ROENTGENOLOGY OF THE CuEsT. Edited by Coteman B. Rapin. Charles C. Thomas, 
Springfield, Ill., 1958. 

WESEN UND BEDEUTUNG DER ENCHONDRALEN DysostosEN. Von Hans Mav. Georg 
Thieme, Stuttgart 1958. 

NoRMALE UND PATHOLOGISCHE ENTWICKLUNG DES MENSCHLICHEN HERZENS. Ursachen 
und Mechanismen typischer und atypischer Herzformbildungen, dargestellt auf 
Grund neuer Befunde. Von Kiaus GorertTTLeR. Georg Thieme, Stuttgart 1958. 

EINFUHRUNG IN DIE MESSTECHNIK DER KERNSTRAHLUNG UND DIE ANWENDUNG DER 
RapDIOIsoTOPE. Von HernricH FassBENDER. Georg Thieme, Stuttgart 1958. 

Tae Errects or Atomic RapIaATION ON OCEANOGRAPHY AND FisHErtes. The National 
Academy of Sciences, National Research Council, Washington, D. C., 1958. 

Tae Mepica, MANAGEMENT OF Cancer. By Henry D. Diamonp. Grune & Stratton, 
New York 1958. 

CausaTIon OF Cancer. Published by the Medical Department, The British Council, 
London 1958. 

Actions CHIMIQUES ET BroLociquEes Des Raptations. Collection dirigée par M. Hats- 

SINSKY. 
Troisiéme Série. Radiolyse de liquides organiques. Par Mirron Burton. Poly- 
mérisations amorcées par les radiations ionisantes. Par. A. CHaprro et M. Macar. 
Effets des rayonnements de grande énergie sur les polyméres. Par A. CHARLESBY. 
(Quatriéme Série. Les peroxydes organiques en radiobiologie. Par R. LATARJET et coll. 
Masson et Cie., Paris 1958. 

RONTGENANATOMIE DER NEUGEBORENEN- UND SAUGLINGSLUNGE. Von ZoLTaN ZSEBOK. 
reorg Thieme, Stuttgart 1958. 

NIERAFWIJKINGEN NA PYELOGRAPHIE MET THOROTRAST. By R. L. O. M. Vernaak, Tilburg 
958. 
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Le CALCIFICAZIONI ED OssIFICAZIONI ENDCCRANICHE. Delle V. BERNASCONI e V. Cs 
stnaRI. L. D.O.8. Milano 1957. 

LA MENISCOGRAPHIE EN SERIE DU GENOU. Par 8. De Size, A. Dstan, R. Catopr et 
Pucnot. Ed. Garnier, Paris 1958. 

A Textsook or X-ray Dracnosis. Third Edition. Volume III (The abdomen). Edit » 
by 8. Cochrane Shanks and Peter Kerley. Lewis & Co., London 1958. 

Ecurnococcost Potmonare. Delle Vincenzo Ragugno, Efisio Sulis e Giampaolo Car a. 
Societa Tipografica Mareggiani, Bologna 1957. 

AnnuaL Report ON THE ResuLts OF TREATMENT IN CARCINOMA OF THE UTER 
Eleventh volume. Statements of results obtained in 1951 and previous years (« 
lated in 1957). Radiumhemmet, Stockholm 1958. 

SELECTED PAPERS FROM THE INSTITUTE OF CANCER RESEARCH: Royat Cancer Hospr a 
AND FROM THE Roya MarspeEN Hospirav. Volume II. The Chester Beatty Research 
Institute, London 1958. 

Arspox 1956—57. Medisinsk rekke. Universitetet i Bergen, 1958. 

FRACTURES AND OTHER INJURIES. By the members of the Fracture Clinic of the Mas- 
sachusetts General Hospital and of the Faculty of the Harvard Medical School. 
Edited by Epwin F. Cave. The Year Book Publishers, Chicago 1958. 

FUNKTIONELLE RONTGENDIAGNOSTIK DES MEDIASTINUMS AM BEISPIEL DES BRONCHIAL- 
KARZINOMS DEMONSTRIERT. Experimentelle Untersuchungen zur Grundlage le: 
Oesophaguskymographie nach Strnad. Von R. Kraus. Georg Thieme, Stuttgart 115s. 

PRINCIPLES OF RapioGRAPHIC ExposuRE AND Processinc. By Artuur W. Fucus. 
Charles C. Thomas, Springfield, Ill., 1958. 

Tue Practice or NuctearR Mepicine. By Witiiam H. Bianp, Franz K. Baver and 
Benepict Cassen. Charles C. Thomas, Springfield, IIl., 1958. 

Rapiation Protection. By B. Bragestrup and Haroip O. Wyckorr. Charles (. 
Thomas, Springfield, Ill., 1958. 

LinFOPATIAS TuMORALES. Patologia, clinica y tratamiento. De Manlio Ferrari y Helmut 
Kasdorf. Lopez & Etchegoyen, Buenos Aires 1957. 

SoNDERAUSSCHUSS RaADIOAKTIVITAT. Bundesrepublik Deutschland. Erster Bericht 
(Januar 1958). Georg Thieme, Stuttgart 1958. 

Recveit Périopigue 9—10 cahier spécialis¢ 
Radiodiagnostic. Editions Techniques, Paris 1958. 

RapioLocy ror Mepica Stupents. Third Edition. By F. J. I. Lampe and JJ. F. 
Hor. The Year Book Publishers, Chicago 1958. 

L’ANGIOGRAPHIE CEREBRALE. Par JoEL Bonnat et J.-E. LeGrt. Masson et Cie., Paris 
1958. 

BETATRON UND TELEKOBALTTHERAPIE. Internationales Symposium am Czerny-Kran- 
kenhaus fiir Strahlenbehandlung der Universitit Heidelberg vom 1. bis 3. Juli 1957. 
Herausgegeben von J. Becker und K. E. Scueer. Springer-Verlag, Berlin 195s. 

ELEMENTS OF Biopnysics. By James A. RANDALL. The Year Book Publishers, Chicago 
1958. 

LEITFADEN DES STRAHLENSCHUTZES. Von H. R. Beck, H. Dresev und H.-J. Metcuix 
Georg Thieme, Stuttgart 1958. 
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